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Aubrey  Lake,  Elm  Pork,  Trinity  River,  Texas 


(  )  Draft  (X)  Final  Environmental  Impact  statement 

Responsible  Office:  U.S.  Aray  Engineer  District,  Fort  Worth,  Texas. 


1.  Name  of  Action:  (X)  Administrative  (  )  Legislative 

2.  Description  of  Action:  Construct  Aubrey  Lake  for  water  supply, 
recreation,  and  fish  and  wildlife. 

3.  a.  Environmental  Impacts :  The  proposed  Aubrey  Lake  would  dedicate 
about  25,200  acres  of  water  surface  area  in  the  conservation  pool. 

The  project  will  have  the  primary  multiple  purposes  of  water  supply, 
recreation,  and  fish  and  wildlife  conservation.  Eighty-four  million 
gallons  per  day  of  water  will  be  available  for  municipal  and 
industrial  uses  under  initial  conditions.  During  the  period  1924-1968, 
the  net  reduction  in  flows  due  to  the  addition  of  Aubrey  Lake  to 
the  present  system  of  lakes  in  the  Trinity  River  Basin  would  have  been 
116  cfs,  or  1.6  percent.  Recreational  opportunities  will  be  provided 
for  6.24  million  recreation  user-days  per  year.  The  impoundment  will 
increase  both  the  quantity  and  diversity  of  area  commercial  and 
sport  fish  species.  The  multilevel  withdrawal  system  of  the  lake  will 
benefit  the  downstream  fishery  by  allowing  selection  of  the  quality 
of  water  necessary  for  optimum  production  of  desired  species,  and 
a  more  uniform  streamflow.  The  proposed  project  will  cause  a 
decrease  in  available  habitat  for  upland  game  and  other  animals , 
with  an  increase  in  waterfowl  usage  and  wetland  quality.  Aquatic 
species  should  benefit  from  the  increase  in  suitable  habitat. 

Primary  impacts  from  extensive  land-use  around  the  lake  and  related 
secondary  social  and  economic  inpacts  in  the  surrounding  conmunities 
can  be  expected.  At  least  26  archeological  sites  could  be  affected 
by  the  project  unless  adequate  and  timely  salvage  operations  are 
undertaken.  There  are  no  historical  sites  of  Federal,  State,  or 
regional  significance;  however,  the  project  will  cause  displacement 
of  existing  gravesites,  and  a  unique  architectural  landmark  in  the  area. 
There  will  be  primary  and  secondary  social,  cultural,  and  economic 
impacts  from  relocations;  disruption  and  dispersal  of  homes  and 
neighborhood  friends;  loss  of  land;  modified  shopping  patterns; 
changed  distances  to  preferred  churches  and  jobs;  and  alterations  in 
social  activities.  The  project  also  requires  the  relocation  or 
modification  of  roads,  a  railroad,  and  several  miles  of  communication 
and  utility  lines.  The  project  is  expected  to  increase  the  overall 
esthetic  quality  of  the  area.  Water  quality  is  expected  to  be  good 
for  all  purposes. 


b.  Adverse  Environmental  Effects.  At  the  conservation  pool 
elevation/  this  project  will  inundate  about  20  Biles  of  the  Elm 
Fork  and  23  miles  of  Isle  du  Bois  Creek)  about  35  acres  of  ponds, 
stock  tanks,  and  small  impoundments ;  and  about  25,200  acres  of  land 
used  primarily  for  agriculture.  Altogether,  the  project  will 
require  acquisition  and  subsequent  change  in  land  use  of  approximately 
43,500  acres  of  land.  Habitats  for  upland  gaae  and  other  animals 
will  be  lost  due  to  inundation.  There  will  be  a  loss  of  aquatic 
and  terrestrial  vegetation,  and  a  portion  of  the  unique  East  Cross 
Timbers  physiographic  province.  The  archeological  resources  of 
the  project  may  be  subjected  to  adverse  impacts.  Tax  receipts  of 
and  income  from  lands  to  be  acquired  for  project  purposes  will  be 
lost  for  the  life  of  the  project.  Relocating  families,  cemeteries, 
roads,  railroads,  and  utility  lines,  and  removal  of  landmarks  will 
have  some  social  and  psychological  impact  on  area  residents,  but 
should  not  cause  extreme  hardships. 

4.  Alternatives .  Alternatives  considered  were:  no  action,  those 
alternatives  that  will  meet  all  of  the  authorized  project  purposes 
(alternate  damsite  locations,  small  upstream  watershed  projects,  and 
excavation  alternative) ;  those  alternatives  that  will  meet  one  or 
more,  but  not  all  of  the  authorized  project  purposes  (geothermal 
sources,  weather  modification,  ground  water  supply,  artificial 
aquifer  recharge,  reclamation  and  reuse  of  wastewater,  interbasin 
and  intrabasin  transfer  of  water,  access  to  existing  streams  with 
development,  access  to  existing  streams  without  development,  provision 
of  prt>lic  hunting  areas,  open  space  greenbelt,  wild  and  Scenic  River 
Act  (23) ,  low  water  retention  dams.  Water  Bank  Act  (26) ,  green  tree 
reservoir,  environmental  corridor  between  Aubrey  and  Lewisville  Lakes, 
and  additional  facilities  at  existing  projects) ;  and  combinations  of 
two  or  more  single  purpose  alternatives  that  would  meet  all  of  the 
authorized  project  purposes . 

5.  Comments  Received: 

Environmental  Protection  Agency 
U.S.  Department  of  Agriculture: 

Soil  Conservation  Service 
Forest  Service 
U.S.  Department  of  Commerce: 

National  Weather  Service 

U.S.  Department  of  Health,  .Education,  and  Welfare 
U.S.  Department  of  the  Interior 
U.S.  Department  of  Transportation: 

Federal  Railroad  Comnission 
Federal  Highway  Administration 
Advisory  Council  on  Historic  Preservation 
Federal  Power  Commission 

Division  of  Planning  Coordination,  Office  of  the  Governor, 

State  of  Texas 

North  Central  Texas  Council  of  Governments 
Texoma  Regional  Planning  Commission 
City  of  Dallas ,  Texas 


City  of  Don  ton,  Tomb 
City  of  Port  Worth,  tomb 
Denton  County,  Tom* 

Tomb  Ooaadttee  on  Natural  Resources 
Toms  Archeological  Society 
Sierra  Club 

League  of  Woaen  Voters  of  Texas 
League  of  Woaen  Voters  of  Dallas 

Departasnt  of  Snvixonnental  Studies,  University  of  Texas  at 
San  Antonio  at  the  request  of  the  National  Wildlife 
federation 

Enviro mental  Defense  fund 

National  Audubon  Society 

Dallas  County  Audubon  Society 

Trinity  iBpzoveasnt  Association 

Denton  County  Historical  Survey  Coaaittee 

Institute  for  Bnviroaaental  Studies,  North  Texas  State  University 
Archeology  Research  Prograa,  Southern  Methodist  university. 

6.  Draft  sta tenant  to  CBQ  14  August  1973. 
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SECTION  I  -  PROJECT  DESCRIPTION 


1.  Specific  Location.  The  proposed  Aubrey  Lake  impoundment  will  be 
located  in  parts  of  Denton,  Cooke,  and  Grayson  Counties  in  north 
central  Texas.  Hie  geographic  grid  location  of  the  impoundment  is 
between  latitude  30°20 '00"  N.  and  latitude  33°32'30"  N. ,  and  between 
longitude  96  52'30"  W.  and  longitude  97°10'00"  W.  Hie  major  por¬ 
tions  of  the  impoundment  will  be  along  the  Elm  Fork  of  Hie  Trinity 
River  and  its  tributaries,  and  along  Isle  du  Bois  Creek  and  its 
tributaries,  in  Denton  County.  Hie  impoundment  will  extend  into  the 
southern  part  of  Cooke  County  along  the  Elm  Fork  to  the  west,  with 
the  valleys  of  Isle  du  Bois,  Indian,  Buck,  and  Wolf  Creeks  to  the 
east.  Only  the  southwestern  portion  of  Grayson  County,  along  the 
valleys  of  Buck  and  Range  Creeks,  will  be  in  the  impoundment  basin. 
The  recommended  Aubrey  Lake  damsite  will  be  in  Denton  County  at 
river  mile  60.0  of  the  Elm  Fork  of  the  Trinity  River,  about  4  miles 
northwest  of  Aubrey,  Texas .  This  damsite  is  about  30  river  miles 
upstream  from  Lewisville  Dam. 

2.  Physical  Description.  Hie  selected  project  has  been  designed  as 
an  earthfill  embankment  consisting  primarily  of  compacted  medium  to 
high  plasticity  clays.  The  entoankment  will  have  a  maximum  height  of 
136  feet  above  the  streambed,  will  be  about  14,700  feet  long,  and 
will  have  a  crest  width  of  42  feet.  A  100-foot  long  uncontrolled 
spillway  will  be  constructed  in  the  left  abutment,  and  a  13-foot 
diameter  outlet  works  conduit  is  planned  for  the  right  flood  plain. 
The  maximum  design  water  surface  area  of  the  proposed  project  was 
determined  to  be  55,300  acres  at  elevation  655.8  feet  msl. 

The  expected  operating  elevations  will  be  636.0  feet  msl  for 
the  flood-control  pool  which  will  inundate  32,600  acre;  ,  and  627.0 
feet  msl  for  the  conservation  pool  which  will  cover  25.200  acres. 

The  lake  (plate  II-l)  will  form  a  "V"  shape  as  it  back:  water  into 
the  Elm  Fork  and  Isle  du  Bois  Creek  valleys.  At  the  conservation 
pool  level,  the  lake  will  inundate  about  20  miles  of  tie  Elm  Fork 
channel  and  about  23  miles  if  Isle  da  Bois  Creek  chann  1,  an  !  •  1i 
crea'e  a  tot  .  shoreline  of  approx ir  •  oly  16.'  miles.  t  th<' 
control  pool  .level,  elevation  6 16 .0  •■■et  msl,  12,600  a  re.i  Will  be 
inundated  at  an  average  recurrence  interval  of  about  o  ce  every 
46  years .  A  full  flood  control  pool  will  inundate  about  23  miles 
of  the  Elm  Fork  channel  and  about  25  miles  of  the  Isle  du  Bois 
channel.  At  this  water  surface  elevation  the  widest  part  of  the 
lake  would  be  about  6  miles  across.  A  major  alteration  will  result 
from  increasing  the  water  conservation  pool  at  Lewisville  Lake  from 
515  feet  msl  to  522  feet  msl.  This  increase  in  the  water  surface 
area  will  inundate  an  additional  6,400  acres  of  existing  project 
lands . 

3.  Purposes .  The  primary  project  purposes  are  water  supply, 
recreation,  and  fish  and  wildlife.  The  flood  control  aspects 

of  the  Aubrey  Lake  project  result  from  the  transfer  of  a  portion 
of  the  allocated  flood  control  space  in  Lewisville  Lake  located 
immediately  downstream  from  the  Aubrey  project.  Hie  resulting 
space  in  Lewisville  Lake  will  be  used  for  water  conservation 


storage.  Therefore,  flood  control  is  not  an  added  or  increased 
purpose  of  Aubrey  Lake,  but  merely  a  sharing  of  functions  with 
Lewisville  Lake. 

4.  Proposed  Plan  of  Improvement. 

a.  Benefits  To  Be  Provided  by  the  Project. 

(1)  Water  Supply.  As  a  result  of  the  critical  drought 
situation  experienced  in  the  decade  preceding  the  1957  floods ,  the 
State  of  Texas  indicated  its  desire  that  Corps  of  Engineers  lakes  in 
Texas  be  developed  to  their  full  potential  for  water  conservation. 

In  determining  the  conservation  storage  capacity  which  should  be 
provided  in  Aubrey  Lake ,  cognizance  was  taken  of  this  desire  on  the 
part  of  the  State,  as  well  as  the  request  of  local  interests.  Corps 
of  Engineers  estimates  of  the  probable  future  water  requirements  of 
the  region,  and  the  capability  of  refilling  the  conservation  pool 
after  the  critical  drought  period.  Before  the  accumulation  of 
sediment,  the  650,300  acre-feet  of  storage  initially  available  in 
the  conservation  pool  below  elevation  627.0  feet  msl  would,  wider 
present  conditions  of  watershed  development,  produce  a  dependable 
yield  of  130  cubic  feet  per  second.  Of  this  water  supply  yield, 

74  percent  is  for  the  city  of  Dallas,  and  26  percent  is  for  the 
city  of  Denton.  These  amounts  are  destined  to  supply  a  portion 
of  the  projected  long  range  water  needs  of  these  two  municipalities. 

(2)  Recreation .  The  proposed  project  is  situated  near  the 
Dallas -Den ton-Fort  Worth  metropolitan  area,  an  area  which  has  a 
projected  growth  rate  above  the  national  average.  This  location 
provides  an  excellent  opportunity  to  develop,  close  to  the  people, 
a  reservoir  project  with  a  variety  of  outdoor  recreational 
opportunities.  The  demand  for  recreational  outlets  is  demonstrated 
by  the  usage  of  recreational  facilities  at  existing  projects  in  the 
area.  This  project  fits  into  the  planning  scheme  for  greeribelt 
areas  and  recreational  corridors  as  proposed  by  the  North  Central 
Texas  Council  of  Governments  in  their  recently  completed  Open  Space 
Plan.  The  project  would  provide  opportunities  for  up  to  6,240,000 
recreation  days  annually.  The  principal  recreation  resources  of 
Aubrey  Lake  will  be  the  scenic  beauty  of  the  lake ,  the  favorable 
climate,  and  the  fish  and  wildlife  resources  of  the  project  area. 

Tree  cover,  ease  of  access,  topography,  and  suitable  water  depths 
for  water-oriented  recreation  will  be  the  factors  determining  the 
number  of  sites  to  be  selected  for  recreational  development.  The 
development  of  11  public-use  areas  at  the  proposed  Aubrey  Lake 
project  will  include  approximately  2,600  acres  above  the  conservation 
pool.  Facilities  provided  at  these  sites  will  accommodate  activities 
such  as  camping,  picnicking,  hiking,  and  water-based  activities  such 
as  boating,  fishing,  swimning,  and  water  skiing.  Because  of  its 
proximity  to  the  Dallas -Den ton-Fort  Worth  metropolitan  area,  the 
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Aubrey  Lake  project  has  the  potential  to  meet  part  of  the  large 
demand  generated  for  outdoor  recreation  facilities.  Park  roads# 
parking  areas,  boat  launching  reaps ,  picnicking  and  camping 
facilities#  sanitary  facilities,  potable  water#  and  beautification 
aids  are  included  in  the  facilities  which  will  be  provided  at  the 
project. 


(3)  Fish  and  Wildlife.  Aubrey  Lake  will  constitute  a  major 
change  in  the  aquatic  environment,  i.e.,  alteration  from  several 
warwater  stream  fisheries  to  a  large  impoundment-type  fishery  of 
good  water  quality.  After  the  lake  is  filled,  the  productivity 
of  fish  should  be  high,  but  later  this  productivity  will  decrease . 
There  should  also  be  a  significant  increase  in  the  benefit  to 
waterfowl  because  of  the  upgrading  of  wetland  quality  in  the  area. 

b.  Land  Requirements.  The  lands  to  be  involved  in  the  con¬ 
struction  of  Aubrey  Lake  consist  of  approximately  43,560  acres  in 
1,167  tracts  and  945  ownerships.  Approximately  945  relocation 
payments  under  the  Uniform  Relocation  Assistance  Act  (28)  will  be 
required.  This  relocation  assistance  will  consist  mainly  of  payments 
and  assistance  to  applicants  who  own  farms  or  parts  of  farm  units. 
The  nunber  of  acres  required  for  the  project  excluding  approximately 
42  acres  to  replace  existing  recreational  resources  to  be  inundated 
by  the  pool  raise  at  Lewisville  Lake  is  shown  in  table  1-1. 


Table  1-1 


Number  of  Acres  To  Be  Acquired  for  Aubrey  Lake 


Homesite  Tracts 


12,000  acres 


Undeveloped  Acreage  Suitable  for 
Future  Development 


24,830  acres 


Bottomland  Farm  Units 


6,730  acres 


Total 


43,560  acres 


lament  of  Project  Resources. 


a.  Wildlife  Management.  The  management  of  fish  and  wildlife 
resources  is  essentially  the  responsibility  of  the  Texas  Parks 
and  wildlife  Department.  Migratory  bird  management  is  primarily 
the  responsibility  of  the  Bureau  of  Sport  Fisheries  and  Wildlife, 
U.S.  Department  of  the  Interior,  some  specific  recommendations 
from  these  organisations  to  facilitate  proper  management  are 
included  in  section  III.  However,  the  Corps  of  Engineers  will 
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supply  all  aid  and  assistance  possible  in  order  to  secure  an  adequate 
management  program  for  the  project,  lhe  Texas  Parks  and  Wildlife 
Department  fishery  management  plan  consists  of  establishing  creel 
and  sise  limits  and  seasons.  Commercial  fishermen  and  renovation 
methods  could  be  used  to  control  rough  fish  populations.  Wildlife 
management  for  specific  animals  by  habitat  improvement  will  require 
standard  mapping  of  vegetative  species ,  classification  of  land 
use  and  wetlands,  locating  key  habitats  of  each  species  of  wildlife, 
and  application  of  measures  tailored  to  improve  quality  and  quantity 
of  populations.  Application  of  good  game  management  practices 
will  aid  in  perpetuating  and  increasing  the  populations  of  most 
wildlife  species  at  Aubrey  Lake . 

b .  Forest  and  Vegetative  Management .  Although  much  forest  cover 
exists  on  the  areas  recommended  for  purchase,  many  acres  of  land  will 
require  tree  planting.  All  plantings  should  begin  at  the  earliest 
possible  tine,  especially  tree  plants,  in  order  that  reasonable  growth 
can  occur  prior  to  development  for  public  use .  in  the  recreational 
areas,  vegetation  that  can  withstand  overuse  will  be  favored  in  order 
to  preserve  the  beauty  of  the  recreation  areas.  Selection  of  grasses 
and  other  plant  materials  will  be  coordinated  with  the  district 
agronomist  and  the  Soil  Conservation  Service.  Construction  contracts 
will  contain  statements  to  the  effect  that  trees  and  other  vegetation 
will  not  be  subjected  to  unnecessary  mechanical,  chemical,  or  fire 
damage,  with  penalty  clauses  for  violations.  Labor  forces  will  be 
instructed  and  supervised  to  protect  critical  sites  and  endangered 
resources.  Before  construction  begins  on  recreational  facilities, 
the  contracting  officer  and  district  personnel  will  set  the  limits 
of  the  construction  area.  Any  resources  within  this  construction  area 
will  be  protected. 

c.  Soil  and  Water  Management.  Soil  is  the  basic  factor  used 
in  determining  the  carrying  capacity  of  the  resource;  therefore, 
protection  and  stabilisation  of  the  soil  is  the  most  important 
consideration  of  resource  management.  One  of  the  best  protections 
for  these  soils  is  a  good  vegetative  cover.  Areas  of  the  lake  will 
be  zoned,  and  buoys  and  markers  will  be  placed  to  control  various 
activities  and  speeds  of  watercraft.  During  the  peak  recreation 
season,  a  boat  patrol  will  be  utilised  to  provide  additional  control 
to  maintain  water  safety. 

d.  Health  and  Sanitation  Management,  lhe  health  and  sanitation 
programs  will  be  instituted  in  cooperation  with  the  U.S .  Public  Health 
Service  and  the  Texas  State  Health  Department.  These  programs  will 
include  a  limited  entomological  surveillance;  insect  and  vector 
control  (e.g.  drainage,  larviciding,  aquatic  plant  control,  and  drift 
removal) ,  adequate  water  supply  and  sewage  disposal  facilities  in 
public  recreation  areas,  and  pollution  control.  The  control  of 
pollution  would  primarily  be  the  responsibility  of  the  State  of  Texas. 
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The  Corps  of  Engineers  will  cooperate  with  the  responsible  State  and 
|  federal  agencies  in  the  prevention  and  control  of  pollution  at  the 

i  project. 

e.  Eire  Protection.  A  fire  control  plan  will  be  developed 
by  the  reservoir  manager  for  the  headquarters  and  project  area. 
Agreements  will  be  made  with  local  fire  departments  to  assist  in 
suppressing  fires . 

f.  Law  Enforcement.  Enforcement  of  civil  and  criminal  law  at 
the  project  on  Government  land  and  water  remains  the  responsibility 
of  duly  constituted  officers  of  Federal,  State,  and  local  agencies. 
Corps  of  Engineers  personnel  will  cooperate  fully  with  all  officers 
responsible  for  the  enforcement  of  laws  relative  to  civil  and 
criminal  actions ,  game  and  fish  conservation,  public  health  and 
sanitation,  water  safety,  and  prevention  of  pollution. 

6.  Authorizing  Document.  Congressional  authority  for  the  con¬ 
struction  of  Aubrey  Lake,  a  unit  in  the  comprehensive  plan  of 
improvement  for  the  Trinity  River  Basin,  Texas,  is  contained  in  the 
River  and  Harbor  Act  approved  27  October  1965  (22)  in  accordance 
with  the  plan  of  improvement  outlined  in  House  Document  No.  276 
(89th  Congress,  1st  session).  Authority  to  initiate  advanced 
planning  on  Aubrey  Lake  is  contained  in  the  Pihlic  Works  Appropriation 
Act  of  1970  approved  11  December  1969  (24)  ,  and  in  Advice  of  Allotment 
C-57  dated  7  July  1970. 

7 .  Status.  The  Aubrey  Lake  project  is  in  the  advanced  engineering 
and  design  stage. 

8.  Benefit-Cost  Ratio.  Based  on  an  interest  rate  of  3\  percent, 
and  using  1  November  1972  price  levels  and  a  100-year  amortization 
period,  the  benefit-cost  ratio  for  this  project  is  2.6  to  1.0. 
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Table  1-2 

Snaaary  of  Benefit-Coat  Data 

Total  Project  Cost  $101,000*000 

Average  Annual  Chargee 

(Includes  O&M  -  $480*000)  $4*215*900 


Average  Annual  Benefits t 


Water  Supply 

$4*546*300 

General  Recreation 

$5*653*000 

Pish  and  Wildlife 

$741,600 

Total 

$10,940*900 

Benefit-Cost  Ratio t 

2.6  to  1.0 

(B/C 

,  $10,940,900  .  2>6) 

$  4,215,900 

Excess  Annual  Benefits  Over  Annual 

Costs 

$6*725,000 

( 
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GEOGRAPHIC  REGIONS 
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LAND  RESOURCE  AREAS 

SOILS  GENERALIZED 


E3 


West  Cross  Timbers 

Light-colored, slightly  acid  sandy  loams, loamy 
sands  and  sands. 

I  I  Blacklond  Prairie 

Uplands-Dark-colored  calcareous  clays. 
Some  grayish* brown^ocid  sandy  loams  and 
clay  loams  along  eastern  edge  of  the  major 
prairie  and  interspersed  in  the  minor  prairies. 


East  Cross  Timbers 

Light -colored, acid  loamy  sands 
loams. 


Bottomlands- Dork-grey  to  reddish-brown 
calcareous  cloy  loam  and  clays. 

and  sandy 


Grand  Proirie 

Uplands— Dork -colored,  deep-to-shallow  and 
stony  colcareous  clays  over  limestone. 


Bottomlands-Reddish-brown  to  dork-grey  cloy 


loams  ond  cloys. 

Reference  ••  atlas  of  texas,  1967 
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(Gulf  Series) 

\  \  Cretaceous 

(Comanche  Series) 
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SECTION  II  -  ENVIRONMENTAL  SETTING  WITHOUT  THE  PROJECT 


1.  Physiographical  Description  of  the  Watershed. 

a.  Elm  Fork  Watershed.  Hie  Elm  Pork  of  the  Trinity  River  has 
its  headwaters  in  the  west  central  section  of  Montague  Oounty  near 
the  Cooke  County  line.  From  its  headwaters,  the  stream  and  its 
tributaries  flow  in  an  easterly  direction  to  central  Cooke  Oounty 
where  the  principal  drainage  bends  at  a  right  angle  to  the  south  and 
southeast.  This  general  course  is  maintained  to  the  stream's  con¬ 
fluence  with  the  West  Fork  of  the  Trinity  River  near  the  city  of 
Dallas.  Isle  du  Bois  Creek  is  the  principal  tributary  of  the  Elm 
Fork  above  the  Aubrey  Lake  damsite.  It  flows  southwesterly, 
draining  eastern  Cooke  County  and  the  southwestern  comer  of  Grayson 
County,  and  joins  the  Elm  Fork  just  upstream  from  the  proposed  dam 
alinement.  The  drainage  basins  of  the  Red  River  to  the  north  and  of 
the  Elm  Fork  of  the  Trinity  River  to  the  south  are  delineated  by  a 
well-defined  divide  extending  in  a  northwesterly  direction  from  a 
point  just  north  of  Gainesville.  The  elevation  in  the  watershed 
ranges  from  a  high  of  about  1,200  feet  msl  in  the  northwest 

region  to  a  low  of  530  feet  msl  at  the  damsite. 

b.  Damsite  Location.  The  Aubrey  Lake  damsite  is  located  on  the 
Elm  Fork  of  the  Trinity  River  in  north  central  Denton  County  about 

5  miles  south  of  the  Cooke  County -Denton  County  line  and  about 

6  miles  upstream  from  the  upper  reaches  of  Lewisville  Lake.  Except 
for  a  short  projection  of  the  Isle  du  Bois  Creek  into  Grayson 
County ,  Aubrey  Lake  will  be  included  entirely  in  Cooke  and  Denton 
Counties.  The  lake  will  have  a  two-arm  configuration  with  one  arm 
occupying  the  Elm  Fork  Valley  and  the  other  arm  occupying  the  Isle 
du  Bois  Creek  Valley  (plate  II -1) .  It  will  have  a  maximum  width  of 
about  5  miles,  an  average  width  of  about  1  mile,  and  will  extend 
about  11.5  miles  upstream  from  the  dam. 

c.  Geologic  Setting.  Aubrey  Lake  will  lie  within  the  Gulf 
Coastal  Plain  physiographic  province  -  a  broad  belt  of  sands,  clays, 
and  limestones  that  borders  the  Gulf  of  Mexico.  The  strata 
supporting  this  area  dip  gently  toward  the  Gulf  of  Mexico.  Four 
main  physiographic  subdivisions  of  the  West  Gulf  Coastal  Plain 
physiographic  division,  based  on  the  physical  character  of  the 
underlying  geologic  formations,  appear  in  this  area.  They  are  the 
West  Cross  Timbers,  the  Grand  Prairie,  the  East  Cross  Timbers,  and 
the  Black  land  Prairie. 

(1)  West  Cross  Timbers.  The  West  Cross  Timbers  is  the  area 
covered  by  the  outcrop  of  the  Trinity  sand  formation.  It  is 
characterized  by  a  rolling  to  hilly  topography  with  a  very  sandy 
soil  cover  and  a  thick  growth  of  primarily  post  oaks  and  blackjack  oaks. 
This  physiographic  subdivision  occurs  in  the  western  part  of  the  Elm 
Fork  watershed,  but  will  not  be  inundated  by  Aubrey  Lake. 
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(2)  Grand  Prairie.  The  Grand  Prairie  physiographic  subdivision 
occupies  the  central  part  of  Cooke  and  Denton  Counties  and  is  under¬ 
lain  by  several  hundred  feet  of  alternating  beds  of  shales  and 
limestones  situated  stratigraphically  between  the  Trinity  sand 
formation  at  the  base  and  the  Woodbine  sand  formation  at  the  top. 
Typically,  it  is  a  rolling  upland  prairie  with  small  escarpments 
and  benches  formed  by  hard  ledge-forming  layers  such  as  the 
Goodland  limestone,  lower  Duck  Creek  limestone.  Fort  Worth  lime¬ 
stone,  "Quarry*1  limestone,  and  Main  Street  limestone. 

(3)  East  Cross  Tinbers.  The  East  Cross  Timbers  lies  along  the 
central  and  eastern  boundary  of  the  Elm  Fork  watershed.  It  iB 
underlain  by  the  Woodbine  sand  formation.  The  topographic 
egression  is  similar  to  that  of  the  West  Cross  Tinbers ,  except  it 
is  more  rugged  and  hilly.  The  hills  are  due  primarily  to  local 
strata  that  are  well  cemented  with  ferruginous  materials.  At  one 
time  a  dense  growth  of  timbers,  consisting  primarily  of  post  oak  and 
blackjack  oak,  covered  the  area. 

(4)  Blackland  Prairie.  The  Blackland  Prairie  physiographic 
subdivision  is  not  present  in  the  lake  area,  but  a  small  portion  of 
it  is  present  in  the  extreme  eastern  sector  of  the  watershed  east  of 
Isle  du  Bo is  Creek.  It  is  characterized  by  a  flat  to  rolling 
surface  developed  on  the  Eagle  Ford  shale  and  Austin  chalk  for¬ 
mations.  A  prairie-type  vegetation  nearly  void  of  trees  grows  from 
the  brown  waxy  clay  soil  cover  typical  of  the  Blackland  Prairie 
physiographic  subdivision. 

2 .  Geological  Elements. 

a.  Geology  of  the  Watershed. 

(1)  The  rock  strata  supporting  the  project  area  consist  of 
sands,  clays,  marls,  and  limestones  that  belong  to  the  Cretaceous 
age.  The  Cretaceous  system  is  subdivided  as  shown  in  table  II -1. 

(2)  All  of  these  strata  dip  gently  toward  the  Gulf  of  Mexico. 
The  regional  dip  of  the  bedrock  is  greater  than  the  slope  of  the 
land  surface,  causing  progressively  younger  formations  to  be 
exposed  from  the  northwest  to  the  southeast  across  the  watershed. 

(3)  Flood-plain  deposits  of  clay,  silt,  sand,  and  gravel  are 
found  along  the  bottomlands  of  the  Elm  Fork  and  its  tributaries. 
These  deposits  are  about  45  feet  thick  at  the  damsite.  Terrace 
deposits,  remnants  of  ancient  flood-plain  fills  that  were  left 
standing  high  in  relief  after  streams  cut  their  paths  successively 
deeper  into  rock,  border  the  Elm  Fork  and  Isle  du  Bois  Creek  over  a 
portion  of  their  course.  These  deposits  probably  reach  a  maximum 
thickness  of  about  35  feet. 
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Table  II-l 

Subdivisions  of  the  Cretaceous  System 


Series 


Groups 


Formations 


Gulf  series  Eagle  Ford  shale 

Woodbine  sand 


Comanche  series  Washita  group  Grayson  marl 

Main  Street  limestone 

Pawpaw  sand 

Weno  clay 

Denton  clay 

Fort  Worth  limestone 

Duck  Creek  limestone 

Kiamichi  clay 

Fredericksburg  group  Goodland  limestone 

Walnut  clay 

Trinity  group  Trinity  sand 
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b.  Lake  Geology.  Mappable  groups  of  lithologically  similar 
formations  that  crop  out  in  the  reservoir  area  are  shown  on 
plate  II -2.  They  include,  in  descending  stratigraphic  sequence. 
Recent  alluvium  (Qal) ,  Pleistocene  terrace  deposits  (Qt) ,  the 
Woodbine  formation  (Kwb) ,  the  Grayson  marl  and  Main  Street  limestone 
(Kgy),  the  Pawpaw,  Weno,  and  Denton  formations  (Kpwd) ,  and  the  Fort 
Worth  limestone  (Kfw) . 

(1)  Port  Worth  Limestone.  The  Port  Worth  limestone  will  come 
into  contact  with  the  Aubrey  Lake  project  at  only  one  location,  and 
only  when  the  lake  is  at  maximum  flood  control  pool.  It  crops  out 
in  the  upper  reaches  of  Pond  Creek  at  the  Cooke  Ctaunty -Denton  County 
line  (plate  II-2) .  The  formation  typically  consists  of  6-inch  to 
1-foot  thick  limestone  ledges  alternating  with  marl  beds  of  about 
the  same  thickness.  The  formation  is  abundant  with  echinoid  and 
amnonite  fossils.  In  Denton  County  the  formation  is  only  25  to 

35  feet  thick,  but  it  thickens  to  the  north  in  Cooke  County.  No 
economic  value  has  been  realized  for  the  Port  Worth  limestone 
located  in  the  project  area.  The  soil  cover  is  generally  of  poor 
quality  and  is  suitable  primarily  for  forage. 

(2)  Denton  Clay.  The  Denton  clay  is  included  in  a  group  of 
formations  (Denton,  Weno,  and  Pawpaw)  that  occurs  between  the  Port 
Worth  limestone  and  the  Main  Street  limestone.  Except  for  certain 
well-marked  fossil  zones  within  the  formations,  they  would  be 
indistinguishable.  The  lowermost  formation,  the  Denton  clay,  con¬ 
sists  of  from  45  to  60  feet  of  marly  clay  with  numerous  sandstone 
beds  and  lenses  capped  at  the  top  with  a  plus  or  minus  1-foot 
thick  bed  of  hard,  fossiliferous  limestone.  Principal  fossils  in 
the  Denton  formation  are  pelecypods  of  the  Gryphea  and  the  Ostrea 
genera.  The  Denton  formation,  where  not  masked  by  alluvium  and 
terrace  deposits,  will  fora  a  part  of  the  confining  reservoir  rock 
on  the  west  side  of  the  Elm  Fork  in  the  middle  and  upper  readies 
of  the  lake.  The  rock  has  no  known  economic  value. 

(3)  Weno  Clay.  The  Weno  clay  is  about  100  feet  thick  in  the 
project  area  and  consists  of  dark  gray  clayey  shale  with  thin  sand¬ 
stone  laminations  and  clay  ironstone  concretions.  The  formation  is 
capped  by  a  highly  fossiliferous  limestone  ledge,  varying  in  thick¬ 
ness  from  about  0.5  foot  to  2.0  feet,  that  marks  the  boundary  with 
the  overlying  Pawpaw  formation.  This  bed  has  been  called  the 
"Quarry"  limestone,  probably  in  reference  to  its  previous  widespread 
use  throughout  the  northern  part  of  Texas  as  a  building  stone.  The 
"Quarry"  limestone  is  present  everywhere  in  Oooke  County,  but  has 
not  been  identified  in  southern  Denton  County.  At  the  damsite,  a 
0.5-foot  thick  fossil  bed  occurs  50  feet  below  the  top  of  the 
Pawpaw  that  has  tentatively  been  labeled  the  "Quarry"  limestone. 
Another  hard,  fossiliferous  limestone  bed,  4  feet  thick,  occurs 

31  feet  below  the  "Quarry"  at  the  damsite.  Both  of  these  beds 
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serve  as  excellent  stratigraphic  markers.  Because  of  the  weathering 
characteristics  of  the  We no  clay,  well -exposed  outcrops  of  the 
formation  sure  rare.  However,  a  few  exposures  occur  in  the  north- 
south  belt  parallel  to  and  just  east  of  the  Elm  Fork.  The  for¬ 
mation  will  confine  a  large  portion  of  the  lake  that  will  occupy  the 
Elm  Fork  Valley.  The  formation  has  very  little  economic  importance. 
The  "Quarry"  limestone  has  not  been  utilized  from  any  location  in 
the  reservoir  area,  and  its  Conner cial  exploitation  in  the  future  is 
considered  unlikely.  Clays  from  the  We no  have,  in  the  past,  been 
used  successfully  for  brickmaking.  The  industry  is  no  longer  active 
in  the  area. 

(4)  Pawpaw  Sand.  Situated  between  the  "Quarry"  limestone  of 
the  Weno  clay  and  the  Main  Street  limestone  are  approximately  50 
feet  of  irregularly  bedded  clay  shales  and  thin  sandstone  layers 
designated  as  the  Pawpaw  formation.  The  shades  are  gray  to  black, 
ranging  from  slight  to  noncalcareous .  The  sandstone  layers  have  an 
average  thickness  of  about  0.2  foot,  and  are  soft,  friable,  and 
sometimes  ferruginous.  North  of  the  damsite  the  Pawpaw  becomes 
more  sandy  and  can  be  easily  mistaken  for  the  Woodbine  sand 
because  of  the  similarity  in  their  physical  properties  and  the 
thick  growth  of  blackjack  and  scrub  oak  that  has  developed.  The 
formation  contains  an  abundant  fossil  assemblage  of  ammonites, 
clams,  and  oysters  similar  to  that  in  the  underlying  Weno.  The 
Pawpaw  forms  the  primary  material  underlying  the  flood-plain 
alluvium  and  terrace  deposits  at  the  damsite.  it  will  confine  a 
portion  of  the  reservoir  east  of  the  Elm  Fork  immediately  upstream 
from  the  dam.  The  rocks  that  comprise  the  formation  have  no  known 
economic  value  in  the  reservoir  area. 

(5)  Main  Street  Limestone.  The  Main  Street  limestone  con¬ 
formably  overlies  the  Pawpaw  formation.  It  consists  of  10  to  15 
feet  of  thick -bedded,  gray,  highly  fossiliferous  limestone  with 
shaly  or  marly  layers.  The  limestone  is  relatively  pure  and  massive 
at  the  base,  becoming  more  marly  as  it  grades  upward  into  the  over- 
lying  Grayson.  This  gradational  contact  at  the  top  makes  it  diffi¬ 
cult  to  determine  the  formation's  exact  thickness.  At  the  damsite, 
core  borings  show  about  7  feet  of  massive  limestone  overlain  by  2  to 
4  feet  of  material  that  could  be  classified  as  either  a  highly 
calcareous  shale  or  shaly  limestone.  Typical  fossils  found  in  the 
formation  include  brachiopods  of  the  Exogyra  genera  and  pelecypods 
of  the  Kingena  genera.  The  Main  Street  crops  out  as  a  narrow  band 
that  strikes  north-south  across  northern  Denton  County  into  and 
through  Cooke  County.  It  forms  a  portion  of  the  right  abutment  at 
the  daraite  and  will  have  only  limited  contact  with  the  lake.  This 
contact  will  occur  near  the  Denton  County -Cooke  County  line  on  the 
west  side  of  Isle  du  Bois  Creek.  The  limestone  has  not  been 
commercially  exploited  although  the  lowermost  part  appears  suitable 
for  crushed  aggregate  or  possibly  riprap. 


(6)  Grayson  Marl.  The  Grayson  is  the  vppermost  formation  in 
the  project  area.  It  overlies  the  Main  Street  and  underlies  the 
Woodbine  formation  with  both  contacts  very  difficult  to  distinguish. 
The  formation  consists  of  a  gray,  fossiliferous ,  calcareous  clay 
shale  with  scattered  limestone  nodules.  The  thickness  has  been 
reported  to  be  75  feet  in  Denton  County  and  25  feet  in  Cooke  County. 
From  an  examination  of  the  cores  taken  for  foundation  studies  at  the 
damsite,  it  would  appear  that  the  Grayson  is  about  25  feet  thick. 

The  cores  show  a  sandy,  often  carbonaceous  shale  changing  to  a  cal¬ 
careous,  massive -bedded  shale  with  a  2 -foot  thick  shaly  limestone 

at  the  top.  This  shaly  limestone  is  believed  to  be  the  top  of  the 
Grayson  formation.  The  Grayson  and  Main  Street  formations  have  been 
mapped  as  one  unit  and  will,  for  all  practical  purposes,  play  no 
part  in  confining  Aubrey  Lake  . 

(7)  Woodbine  Sand.  The  Woodbine  sand  formation  is  the  basal 
member  of  the  Gulf  series  in  this  area.  It  nonconformably  overlies 
the  Grayson  marl  and  underlies  the  Eagle  Ford  shale.  The  formation 
is  oonposed  chiefly  of  ferruginous,  clayey  sands  and  weakly  cemented 
sandstones  and  lignitic  sandy  shales  that  have  an  estimated  thickness 
of  300  to  400  feet.  At  the  damsite,  the  lowermost  75  feet  of 
Woodbine  was  penetrated  with  core  borings .  These  cores  show  51  feet 
of  gray  to  black,  noncalcareous  sandy  shale  with  lignitic  cones, 
overlain  by  thin-bedded  sand  and  soft  sandstones  with  numerous 

iron  oxide  laminae.  The  Woodbine  crops  out  as  outliers  between  the 
Elm  Fork  and  Isle  du  Bo is  Creek  in  northern  Denton  County  and 
southern  Cooke  County  and  as  a  wide  belt  extending  north-south 
through  Cooke  County.  It  will  confine  the  arm  of  the  reservoir 
that  extends  northeasterly  up  Isle  du  Bois  Creek.  A  loose,  sandy 
soil,  typically  covered  with  a  dense  growth  of  post  oak  and  black¬ 
jack  oak,  mantles  the  Woodbine  formation  at  most  locations. 

Generally,  the  rocks  of  the  Woodbine  have  no  economic  value; 
however,  locally  the  clays  may  be  sufficiently  pure  for  making 
stoneware . 

(8)  Fluviatile  Terrace  Deposits.  Pleistocene  terrace  deposits 
consisting  of  sandy  clays,  sands,  and  gravels  occur  along  both  the 
Elm  Fork  and  Isle  du  Bois  Creek.  Along  the  Elm  Fork  the  deposits 
cover  the  right  flood-plain  area  in  an  almost  continuous  belt  that 
averages  1  mile  in  width  and  extends  approximately  10  miles  above 
the  damsite.  The  deposits  cover  an  even  greater  area  along  Isle  du 
Bois  Creek,  masking  the  primary  strata  in  a  1-  to  2-mile  wide  belt 
that  extends  northeasterly  across  Cooke  County  into  western  Grayson 
County.  The  terrace  deposits  probably  reach  a  thickness  of  35  feet, 
as  evidenced  from  core  borings  on  the  right  abutment  at  the  damsite. 
The  extent  of  the  deposits,  along  with  the  wide  strew  valley, 
would  indicate  that  in  late  Pleistocene  time  the  Elm  Fork  was  much 
larger  than  at  present.  The  terrace  deposits  are  a  source  of  sand 
and  gravel  in  the  area.  The  fact  that  they  have  been  excavated 
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and  processed  from  several  locations  Is  apparent  from  the  piles 
and  rows  of  waste  material  left  by  the  operations.  Hie  industry 
continues  to  be  active  today  in  much  the  same  manner ,  leaving 
unproductive/  unsightly  land  in  its  wake. 

(9)  Flood-Plain  Alluvium.  Recent  alluvium  fills  the  valleys  of 
the  Elm  Fork  and  its  tributaries.  At  the  damsite  the  alluvium  con¬ 
sists  of  clay  and  sandy  clays  overlying  about  3  to  6  feet  of  sand 
and  gravel  that  rest  directly  on  primary  strata.  The  valley  fill 
reaches  a  depth  of  about  45  feet.  The  flood  plain  is  a  highly  pro¬ 
ductive  area  for  agricultural  activity  but  is  subject  to  frequent 
flooding.  Generally,  the  alluvium  is  not  worked  for  the  small 
quantity  of  sand  and  gravel  it  contains. 

c.  Geologic  Structural  Features.  Cretaceous  sedimentary  rocks 
in  the  watershed  area  form  a  gently  dipping  monocline  with  a  slope 
to  the  south  and  east  varying  from  30  to  50  feet  per  mile.  The 
strike  of  the  strata  varies  from  north -south  to  about  N35°E.  At  the 
damsite,  using  the  contact  between  the  Main  Street  limestone  and 
Pawpaw  formation  as  the  reference  datun,  the  strata  strike  N25°E  and 
dip  43  feet  per  mile  to  the  southeast.  Only  minor,  almost  imper¬ 
ceptible  undulations  occur  in  the  Cretaceous  sediments  of  north 
central  Texas.  These  minor  folds  are  a  reflection  of  the  folded, 
eroded,  and  peneplained  surface  of  the  Palezoic  rocks  that  the 
Cretaceous  sediments  were  deposited  upon.  No  faulting  or 
significant  folding  has  been  observed  in  the  proposed  site. 

d.  Soils . 

(1)  Soil  associations,  or  landscapes  that  have  a  distinctive 
proportional  pattern  of  soils,  have  been  mapped  in  Denton,  Cooke, 
and  Grayson  Counties  by  the  U.S.  Soil  Conservation  Service.  The 
major  soils  associations  that  occur  within  the  Aubrey  Lake  area 
include,  from  west  to  east,  the  Crockett-Wilson  and  Heiden-Purves, 
the  Trinity,  and  the  Galey-Crockett  and  Galey-Freestone-Truce. 

These  soils  associations  define  areas  that  are  suitable  for  a 
certain  kind  of  farming  or  other  land  use.  They  do  not  provide  the 
necessary  data  for  planning  the  management  of  a  farm  or  field,  or 
for  choosing  the  site  for  manmade  structures.  The  soils  in  any  one 
association  ordinarily  differ  in  slope,  depth,  stoniness,  drainage, 
and  other  physical  characteristics. 

(2)  The  Crockett-Wilson  soils  will  be  partially  flooded  by  the 
western  arm  of  the  proposed  Aubrey  Lake  at  two  locations  -  upstream 
from  the  right  abutment  of  the  dam  and  in  southern  Cooke  County. 

The  level  to  gently  sloping  areas  are  dominated  by  deep,  loamy  soils 
with  tic^it  clayey  subsoils  that  are  well  drained  to  somewhat  poorly 
drained,  medium  acid  to  neutral,  and  have  high  shrink -swell 
properties.  The  soils  of  the  association  are  used  mainly  for 
pastureland  and  cropland.  The  Heiden-Purves  soils  will  border  the 


western  portion  of  the  reservoir  in  northern  Denton  County.  The 
area  is  characterized  by  gently  sloping,  well-drained,  calcareous 
clayey  soils  used  mainly  for  rangeland  and  cropland.  They  do  not 
have  the  high  shrink -swell  characteristics  of  the  Crockett -Wilson 
soils . 

(3)  The  Trinity  soils  are  the  nearly  level  bottomland  soils 
that  occupy  the  flood  plains  of  the  Elm  Fork  and  isle  du  Bois  Creek. 

The  calcareous ,  clayey,  somewhat  poorly  to  moderately  drained 
soils  were  formed  in  deep-textured  alluvium  washed  from  the  higher- 
lying  uplands .  Flooding  occurs  one  or  more  times  each  year  unless 
the  area  is  protected.  The  soils  are  used  primarily  for  pastureland 
and  wildlife . 

(4)  The  areas  between  the  Elm  Fork  and  the  Isle  du  Bo is  Creek 
and  east  of  Isle  du  Bois  Creek  are  characterized  by  soils  of  the 
Gal ey -Crockett  and  Galey-Freestone-Truce  Associations.  These  are 
areas  of  gently  sloping,  well  to  moderately  well-drained,  sli<£itly 
acid,  sandy  loam  soils  that  occupy  rolling  hills  on  outcrops  of 
sandy  numbers  of  the  Upper  Cretaceous  formations  -  primarily  the 
Woodbine  formation.  These  soils  are  used  mainly  for  pasture  and 
urban  land.  They  generally  support  a  heavy  growth  of  oak  timber 
and  brush. 

e.  Economic  Geology.  Mineral  resources  currently  being  worked 
in  the  proposed  Aubrey  Lake  area  are  limited  to  sand,  gravel,  and 
petroleum.  Available  data  have  revealed  that  during  1970  mineral 
deposits  in  Denton  County  yielded  sand  and  gravel,  clay,  petroleum, 
and  natural  gas  valued  at  about  $1.7  million;  deposits  in  Cooke 
County  yielded  petroleum,  natural  gas  liquids,  and  natural  gas 
valued  at  $30  million;  and  deposits  in  Grayson  County  yielded  natural 
gas,  petroleum,  natural  gas  liquids,  stone,  and  sand  and  gravel  valued 
at  about  $34.8  million.  Clays  and  shales  from  the  Woodbine  and  Weno 
formations  have  been  used  in  the  past  to  manufacture  bricks  and  pottery, 
but  these  industries  have  not  been  active  for  many  years.  Locally,  the 
top  of  the  Weno  formation,  which  is  comprised  of  the  "Quarry” 
limestone,  has  been  used  as  a  building  stone.  The  courthouse  at 
Denton  is  built  of  "Quarry"  limestone.  The  constituents  for  the 
manufacturing  of  cement,  clay  or  shale,  and  limestone  are  present 
at  several  places  within  the  project  area,  especially  in  areas  that 
include  the  Main  Street  limestone-Pawpaw  shale  contact.  The  lower 
part  of  the  Main  Street  appears  to  be  suitable  for  crushed  aggregate 
and/or  riprap. 

(1)  Sand  and  Gravel  Developments. 

(a)  Sand  and  gravel  deposits,  in  sufficient  quantity  to  be  of 
commercial  value,  are  found  at  selected  locations  in  the  valleys  of 
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the  Elm  Fork  and  Isle  du  Bois  Creek  above  the  Aubrey  Lake  damsite. 

The  material  occurs  almost  exclusively  in  the  fluviatile  terrace 
deposits  that  border  the  alluvial  flood  plain.  As  these  deposits 
contain  predominantly  sand-size  particles,  a  very  large  amount  of 
material  must  be  processed  to  extract  gravel-size  material  suitable 
for  use  as  concrete  aggregate.  Ordinarily,  eoiranercial  operators 
make  extensive  subsurface  investigations  to  determine  if  a  sufficient 
number  of  gravel-size  particles  exists  to  make  the  mining  and  pro¬ 
cessing  profitable.  A  study  of  aerial  photos  and  U.S.  Geological 
Survey  topographic  maps  that  cover  the  Aubrey  Lake  site  shows  that 
during  the  past,  small  operators  have  mined  gravel  from  as  many  as 
14  locations  in  the  reservoir  -  12  of  which  were  along  the  Elm  Fork. 
Probably  more  locations  exist  from  which  the  commodity  has  been 
recovered.  No  estimate  is  available  on  the  quantity  of  material 
removed  and  processed. 

(b)  Presently,  only  one  mining  operation  is  in  progress  in  the 
project  area.  This  operation  is  located  approximately  2,000  feet 
south  of  the  dam  axis  and  5,000  feet  west  of  the  Elm  Fork.  Infor¬ 
mation  obtained  from  Mr.  Dale  Schleinat,  owner  and  operator, 
revealed  that  the  area  typically  has  6  to  17  feet  of  clayey  over¬ 
burden  overlying  7  to  12  feet  of  sand  and  gravel.  Draglines  are 
used  to  extract  the  materials  from  below  the  water  table. 

Mr.  Schleinat  states  that  only  about  4  percent  of  the  processed  sand 
and  gravel  is  wasted  from  this  particular  pit. 

(c)  Another  pit,  not  active  at  this  time,  is  located  about 
500  feet  north  of  the  dam  axis  on  an  approximate  north-south  line 
with  the  active  pit  described  above.  There  are  no  other  recent 
mining  operations  in  the  Aubrey  Lake  area.  Photos  of  the  open-pit 
mining  operation  in  the  Aubrey  Lake  damsite  area  are  shown  in 
figures  II-l  and  II-2. 

(2)  Petroleum  Developments. 

(a)  The  search  for  oil  and  gas  in  north  central  Texas  began  in 
the  early  1920 's  and  continues  today  on  a  very  small  scale.  Several 
minor  oil  fields  were  discovered  in  Cooke  and  Grayson  Counties 
during  the  early  years  of  exploration. 

(b)  A  review  was  made  of  the  Texas  Railroad  Commission  maps 
and  records  in  Austin  to  determine  the  locations  of  dry  holes, 
abandoned  wells,  and  producing  wells  that  occur  within,  or  very 
near,  the  proposed  Aubrey  Lake.  General  well  construction  details 
were  obtained,  and  plugging  procedures  were  discussed  with  both  the 
local  operators  and  Texas  Railroad  Commission  officials,  these  data 
were  obtained  to  examine  the  danger  of  polluting  freshwater  aquifers, 
and  the  lake  waters  and  its  shoreline. 
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Figure  II-l 


View  of  scarred  land  left  after  alluvium 
has  been  worked  for  sand  and  gravel. 


Figure  II-2 


Haste  land  created  by  dredging  and  processing  of  sand 
and  gravel.  Note  mounds  of  waste  material. 


(c)  Texas  Railroad  Coned. as ion  records  show  that  a  total  of  114  oil 
test  holes  have  been  drilled  in  or  very  near  the  area  to  be 
inundated  by  Aubrey  Lake.  Forty -me  of  these  holes  are  concentrated 

in  a  2  square  mile  area  near  the  Cooke  County -Denton  County  line 
(Jacobs  Oil  Field) .  The  remainder  are  scattered  throughout  the 
reservoir  area.  The  holes,  varying  in  depth  from  1,000  to  4,000 
feet,  were  drilled  to  test  the  oil  possibilities  in  the  sands, 
shales,  and  sandy  shales  within  the  Pennsylvanian  system.  Typically, 
a  producing  well  is  constructed  with  4-inch  to  7-inch  diameter  casing 
cemented  through  the  Trinity  group  to  the  top  of  the  producing 
horizon.  The  producing  zone  may  be  either  open  or  cased  with  per¬ 
forated  casing.  Prior  to  1963,  when  the  Railroad  commission  revised 
its  plugging  procedures  and  started  strict  enforcement,  dry  holes 
and  abandoned  wells  were  filled  with  heavy  drilling  mud  and  capped 
with  a  cement  plug  at  the  ground  surface.  At  present,  an  abandoned 
hole  is  pressure  cemented  within  and  for  100  ieet  above  the  pro¬ 
ducing  zone.  Ail  freshwater  aquifers  are  protected  by  a  50-foot 
cement  plug  placed  above  and  below  the  water-yielding  zone.  The  top 
is  plugged  and  capped  with  cement. 

(d)  The  only  known  producing  oil  wells  that  will  be  inundated 
are  located  in  the  Jacobs  Oil  Field.  A  total  of  12  wells  are 
pumped  at  present,  but  the  yields  are  very  low.  Ten  of  the  wells  are 
pumped  two  days  per  week,  producing  only  2  to  3  barrels  per  day.  The 
remaining  two  wells  are  pumped  continuously,  but  large  quantities  of 
salt  water  are  extracted  with  the  oil.  The  salt  water  is  pumped  back 
into  the  producing  zone  throuch  two  disposal  wells  under  pressure 

of  approximately  300  pounds  per  square  inch.  Four  other  producing 
oil  wells  are  located  2fc  miles  west  of  the  town  of  Tioga,  but  are 
believed  to  be  above  the  proposed  flood  control  pool  elevation  of 
636.0  feet  msl.  Surveys  will  be  made  to  determine  the  exact 
location  of  the  wells  in  relation  to  the  maximum  lake  level.  All  of 
the  wells  that  will  be  covered  with  water  will  be  capped  and  plugged 
in  accordance  with  the  regulations  of  the  Texas  Railroad  Commission. 

(e)  Locating  dry  and  abandoned  holes  drilled  prior  to  1963 
would  be  impractical  and  probably  impossible.  In  most  instances 
the  casing  was  removed,  leaving  no  trace  of  the  hole.  The  chances 
of  any  of  the  holes  ever  becoming  instruments  of  pollution  to  the 
lake  water  or  contributing  to  the  pollution  of  freshwater  aquifers 
are  very  remote.  Mo  wells  in  the  area  ever  exhibited  any  high 
pressure  that  could  cause  eventual  surface  rupture.  Soma times 
secondary  recovery  methods,  i.e.,  pressure  flooding,  can  cause  old 
wells  to  start  flowing ,  but  this  apparently  has  not  occurred  in  the 
one  active  field  in  the  Aubrey  Lake  area.  It  is  highly  unlikely 
that  any  oil  seepage  will  occur,  but  in  the  event  it  does,  the  wells 
can  be  located  by  divers  and  the  holes  plugged.  This  control  method 
has  been  practiced  with  success  in  the  large  Toledo  Bend  Reservoir 
located  on  the  Sabine  River  in  Bast  Texas. 


f.  Ground-Water  Geology.  Ground-water  supplies  in  the  area  are 
obtained  from  the  sands  of  the  Trinity  group,  the  Woodbine  formation, 
and  from  the  alluvial  flood-plain  and  terrace  deposits  that  border 
the  Elm  Fork  and  its  tributaries. 

(1)  Trinity  Group.  The  Trinity  sands  in  Cooke  County  are 
typically  coup  os ed  of  massive  beds  of  fine  sand,  40  to  50  feet 
thick,  separated  by  clay  seams  and  beds  that  vary  in  thickness  from 
a  few  inches  to  20  to  30  feet.  The  total  thickness  is  estimated  to 
be  between  800  and  900  feet.  Farther  to  the  south,  the  middle 
portion  of  the  Trinity  group  becomes  liny  and  has  been  separated, 
in  ascending  order,  into  the  Basal  Trinity  sands,  the  Lower  and 
Upper  Glen  Rose  limestone,  and  the  Paluxy  sands.  This  division  has 
not  been  recognized  in  the  project  area.  There  is,  however, 
evidence  that  two  separate  water-bearing  zones  occur.  In  this 
discussion  these  separate  zones  will  be  referred  to  as  the  Upper 
Trinity  and  Lower  Trinity. 

(a)  Upper  Trinity.  Wells  in  the  Upper  Trinity  sands  vary  in 
depth  from  approximately  500  to  600  feet  in  the  western  portion  of 
the  reservoir  area  to  800  to  900  feet  in  the  eastern  sector.  They 
are  generally  drilled  for  individual  domestic  use,  althou^i  a  few 
small  villages  may  use  the  Upper  Trinity  for  a  oonmunity  supply. 

The  wells  are  cased  and  cemented  to  the  top  of  the  producing  for¬ 
mation.  Promising  sand  beds  are  screened  and  gravel  packed.  The 
water  in  the  formation  is  under  artesian  pressure,  presently  rising 
approximately  to  elevation  470.0  feet  msl  datum,  in  the  area.  In  the 
early  1900's,  wells  drilled  into  the  Upper  Trinity  reportedly  flowed 
from  as  high  as  elevation  600.0  feet  msl.  This  piezometric  water 
level  continues  to  drop  as  more  wells  are  completed  in  the  producing 
interval . 

(b)  Lower  Trinity.  Wells  requiring  high  yield  and  good 
quality  water  are  completed  in  the  Lower  Trinity  beds  some  600  feet 
below  the  first  Trinity  sands.  Most  cities  and  towns  are  supplied 
from  this  source.  Properly  constructed  wells,  cased,  cemented,  and 
screened  to  modem  standards ,  will  yield  250  to  350  gpm.  The 
water  is  under  artesian  pressure,  with  piezometric  surface  occurring 
a  few  feet  hi^ier  than  that  from  the  Upper  Trinity  sands.  Flowing 
wells  no  longer  exist  in  the  area  although  there  were  many  when  the 
aquifer  was  first  developed  30  or  more  years  ago.  Many  small  farms 
that  once  had  their  own  individual  water  supply  wells  are  now 
supplied  from  rural  water  corporations  such  as  the  Green  Springs 
Water  Supply  Corporation  near  Sanger  and  the  Black  Rock  Water 
Supply  Corporation  near  Aubrey.  This  practice  will  ultimately  put 
higher  demands  on  the  Lower  Trinity,  causing  a  further  lowering  of 
the  water  table. 

(2)  Woodbine  Formation.  The  sands  of  the  Woodbine  formation 
that  crop  out  in  the  eastern  portion  of  the  reservoir  area  yield 
variable  quantities  of  poor  quality  water  for  irrigation  and  to  a 
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lesser  degree  for  domestic  purposes.  These  wells  vary  from  100  to 
300  feet  in  depth,  depending  on  the  water  quantities  desired.  The 
water  occurs  under  water  table  conditions,  although  locally  the 
water  may  be  slightly  artesian.  The  depth  to  the  water  table  is 
dependent  on  geologic  and  hydrologic  conditions  in  the  inraediate 
area.  It  is  generally  encountered  within  100  feet  of  the  ground 
surface.  Those  wells  in  the  Woodbine  drilled  and  constructed  for 
domestic  supplies  have  sanitary  surface  seals  that  extend  from  the 
ground  surface  to  a  minimum  depth  of  about  10  feet.  Those  drilled 
solely  for  irrigation  probably  do  not  have  cement  surface  seals 
because  contamination  is  not  of  prime  importance. 

(3)  Flood -Plain  and  Terrace  Deposit  Alluvium.  A  very  few 
wells  are  located  in  the  valleys  of  the  Elm  Fork  and  Isle  du  Bois 
Creek.  They  produce  from  the  alluvium  that  overlies  the  bedrock. 
These  wells  are  typically  hand  dug  to  depths  of  40  feet  or  less 
and  are  presently  used  only  for  stock  watering,  if  they  are  used  at 
all.  It  is  probable  that  these  old  structures  once  supplied  the 
needs  of  local  farmers  before  modern  drilling  techniques  became 
available.  As  would  be  expected,  the  water  level  fluctuates 
considerably  from  season  to  season  depending  on  the  rainfall  and  the 
level  of  the  stream. 

g.  Ground-Water  Recharge. 

(1)  Recharge  to  the  water-bearing  formations  in  the  area  is 
derived  from  three  principal  sources:  (a)  Precipitation  that  falls 
on  the  outcrop  area  of  the  aquifer  and  permeates  into  the  formation 
before  being  lost  to  runoff,  evaporation,  or  transpiration; 

(b)  seepage  from  lakes  that  are  contained  wholly  or  in  part  by 
permeable,  water -yielding  beds;  and  (c)  seepage  from  those  streams 
that  flow  across  the  aquifer  outcrop  area  that  are  not  receiving 
base  flow  from  the  aquifer.  Recharge  figures  are  unavailable  for 
Denton  and  Cooke  Counties . 

(2)  The  creation  of  the  Aubrey  Lake  will  in  no  way  affect  the 
water  table  in  the  Upper  and  Lower  Trinity  aquifers.  The  recharge 
area  for  these  aquifers  will  not  be  in  contact  with  the  lake,  and 
impermeable  beds  that  mask  the  Trinity  group  will  prevent  downward 
seepage  to  these  deep  water-bearing  sands.  The  water  levels  in  the 
Woodbine  formation  east  of  Aubrey  Lake  will  be  affected  to  some 
degree.  Preliminary  investigations  indicate  that  the  Woodbine 
formation  is  a  contributing  aquifer,  i.e.,  the  water  table  is  higher 
than  the  base  flow  of  the  Elm  Fork.  The  Woodbine  will  receive  scam 
recharge  from  the  Aubrey  Lake,  causing  the  water  table  to  rise 
silently.  However,  aquifer  characteristics  have  not  been  defined 
sufficiently  to  permit  a  calculation  as  to  the  amount  the  water 
table  will  rise.  Based  on  experience  gained  from  the  operation  of 
Grapevine  Lake,  which  has  similar  geologic  and  hydrologic  conditions, 
the  effects  will  probably  be  minimal. 
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(3)  ObviouBly ,  the  terrace  alluviale  in  contact  with  the  lake 
will  accept  recharge,  causing  at  leasts  temporary  bank  storage. 

Water  levels  in  these  deposits  will  fluctuate  with  the  lake  level. 

h.  Ground-Water  Quality.  Water  from  the  Trinity  sands  has  been 
sampled  and  analyzed  from  several  locations  in  the  area  because  of 
its  extensive  use  by  cities  and  industries.  The  water  from  the 
Woodbine  sands,  used  primarily  for  irrigation',  has  not  been  tested  in 
the  immediate  vicinity,  but  analyses  are  available  from  mils  in 
neighboring  Collin  County.  No  analysis  has  been  made  on  water  from 
the  alluvium  because  of  its  limited  use.  A  general  comparison  of 
the  water  chemistry  is  shorn  in  table  Tl-2.  As  noted  in  table  11-2, 
water  from  the  Trinity  sands  taken  at  different  elevations  shows 
similar  chemical  composition.  Both  water  samples  are  very  soft  and 
meet  the  Federal  drinking  water  standards  set  by  the  Environmental 
Protection  Agency.  Water  from  the  Woodbine  sands  shows  considerable 
variation  from  location  to  location.  Generally,  however,  the  water 
from  the  Woodbine  sands  is  of  poor  quality,  exceeding  Federal 
drinking  water  standards  in  total  solids,  sodium  chlorides,  sulfates, 
and  iron.  It  should  be  noted  that  any  recharge  to  the  Woodbine 
formation  from  the  Aubrey  Lake  will  obviously  improve  the  quality  of 
the  water  locally. 

3.  Hydrological  Elements. 

a.  General .  The  purposes  of  the  Aubrey  Lake  project  are  to 
provide  water  supply,  recreation,  fish  and  wildlife  habitat,  water 
quality,  and  sedimentation. control .  The  flood  control  aspects  of 
Aubrey  Lake  result  from  the  transfer  of  a  portion  of  the  allocated 
flood  control  space  in  Lewisville  Lake  located  immediately  down¬ 
stream. 

(1)  Aubrey  Lake  will  have  an  initial  design  net  capacity  of 
252,800  acre-feet  for  flood  control,  600,700  acre-feet  for  conser¬ 
vation,  and  54,600  acre-feet  for  100-year  sediment  deposition.  Of 
the  54,600  acre-feet  reserved  for  sedimentation,  49,600  acre-feet 
will  be  below  elevation  627.0  feet  msl,  and  5,000  acre-feet  will 
be  between  elevations  627.0  and  636.0  feet  msl. 

(2)  At  full  flood  control  pool  elevation  (636.0  feet  msl), 
approximately  32,600  acres  will  be  inundated,  an  average  of  about 
once  every  46  years .  Also,  a  full  flood  control  pool  would  inundate 
about  23  miles  of  the  Elm  Fork  channel  and  about  25  miles  of  the 
Isle  du  Bo is  Creek  channel.  The  total  amount  of  land  which  will  be 
required  will  be  approximately  44,000  acres,  of  which  39,089  acres 
will  be  aquired  in  fee. 

(3)  At  the  top  of  the  conservation  storage  pool,  elevation 
627.0  feet  msl,  approximately  25,200  acres  of  land  will  be 
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Table  11-2 


Total  Alkalinity  (ppa)  458  319 


covered  by  water  an  average  of  about  once  every  3  years.  A  full 
conservation  pool  will  inundate  about  20  miles  of  the  Elm  Fork 
channel  and  about  23  miles  of  Isle  du  Bo  is  Creek  channel,  and  will 
create  a  total  shoreline  of  approximately  162  miles.  Under  initial 
conditions,  the  planned  conservation  storage  will  provide  84. p 
million  gallons  daily  for  municipal  and  industrial  uses. 

(4)  The  existing  Lewisville  Lake,  located  downstream  from  the 
Aubrey  Lake  site,  is  under  the  jurisdiction  of  the  Corps  of  Engineers 
and  is  one  of  six  multiple-purpose  projects  now  in  operation  in  the 
Trinity  River  Basin.  A  portion  of  the  flood  control  storage  in 
Lewisville  Lake  will  be  reallocated  to  conservation  storage  upon 
ooopletion  of  the  Aubrey  project.  The  combined  system,  operated  for 
flood  control,  will  include  the  Benbrook,  Grapevine,  Lewisville, 
modified  Lavon,  Navarro  Mills,  and  Bardwell  Lakes. 

(5)  Table  II-3  presents  a  summary  of  pertinent  data  regarding 
Aubrey  Lake. 

b.  Trinity  River  Basin.  Hie  Trinity  River  watershed,  of  which 
the  Elm  Fork  is  a  major  tributary  stream,  lies  in  the  eastern  half 
of  the  state  of  Texas,  approximately  between  latitude  29^46 *N.  and 
latitude  33°44'N. ,  and  longitude  94°40'W.  and  longitude  98°43'W. 

It  is  bounded  on  the  north  by  the  Red  River  Basin;  on  the  east  by 
the  Sabine  and  Neches  River  Basins;  and  on  the  west  and  south  by  the 
Brazos  and  San  Jacinto  River  Basins.  The  Trinity  River  Basin  is 
relatively  long  and  narrow,  with  a  maximum  length  of  about  360  miles 
and  a  maximum  width  of  about  100  miles.  The  Trinity  River  Basin  has 
a  combined  total  drainage  area  of  17,969  square  miles  and  embraces 
all  or  portions  of  38  counties.  It  lies  within  two  physiographic 
provinces  of  the  United  states  -  the  northwestern  portion  of  the 
basin  is  situated  in  the  central  lowland  province  of  the  Interior 
Plains,  and  the  remainder  of  the  basin  is  in  the  Western  Gulf 
Coastal  Plain.  The  Coastal  Plain  section,  which  extends  nearly  to 
Fort  Worth  on  the  main  stem  of  the  Trinity  River  and  includes  all  of 
the  East  Fork  watershed,  has  a  generally  flat  or  undulating  to  gently 
rolling  topography  on  the  interstream  divides.  In  the  vicinity  of 
the  large  streams  the  topography  is  more  rolling  and  broken,  but 
nowhere  does  it  present  a  rugged  appearance.  The  central  lowland 
province,  which  includes  the  watersheds  of  the  West  Fork  and  the  Elm 
Fork,  has  considerable  areas  of  flat  to  undulating  land  on  the 
interstream  divides,  but  the  topography  is  generally  more  rolling 
and  broken.  Approaching  the  headwaters  of  the  West  Fork,  the 
topography  becomes  quite  rugged,  especially  hear  the  stream.  The 
general  land  elevation  of  the  Trinity  River  fias in  rises  gradually 
from  1  to  2  feet  above  sea  level  at  Galveston  Bay  to  about  550 
feet  msl  on  the  interstream  divides  in  the  vicinity  of  Dallas, 
then  to  800  to  950  feet  msl  on  the  divides  at  the  headwaters  of 
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Table  II-3 

Aubrey  Lake:  Pertinent  Data 


Feature 

: 

: 

x  Elevation 

2  (ft.  asl) 

s 

:  : 

i  Area  t 
x  (acres) : 

Capacity  * 

t  Equivalent 
t  Runoff 

Acre-Feet  :  (inches) 

Top  of  dam 

661.0 

- 

- 

- 

Maximum  design 

water  surface 

655.8 

55,300 

1,759,800 

47.68 

Spillway  crest  (top  of 

flood-control  pool) 

636.0 

32,600 

908,100 

24.61 

Top  of  conservation  pool 

627.0 

25,200 

650,300 

17.62 

Maximum  tailwater 

560.2 

- 

- 

- 

Streambed 

524.0 

• 

• 

•Includes  54,600  acre-feet  of  storage  for  estimated  100-year  sediment 
deposition,  with  49,600  acre-feet  below  elevation  627.0  and  5,000 
acre- feet  between  elevation  627.0  and  636.0. 
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Richland  Creek  and  the  East  Fork.  To  the  west  and  north  of  Dallas, 
the  slope  of  the  terrain  increases,  rising  to  about  1,250  feet  msl 
on  the  stream  divides  in  the  northwest  corner  of  the  basin.  Table  IX -4 
summarily  presents  recorded  annual  flows  into  Trinity  and  Galveston 
Bays  and  water  resource  development  projects  initial  impoundment  data 
in  the  Trinity  River  Basin. 

c.  Elm  Fork  Watershed.  The  hydrological  and  climatological 
characteristics  of  the  Elm  Fork  watershed  (plate  II-3)  are  described 
as  follows . 

(1)  Stream  Characteristics.  The  Elm  Fork  of  the  Trinity  River 
rises  in  eastern  Montague  County  in  north  central  Texas  and  flows  in 
a  generally  southeasterly  to  southerly  direction  to  its  confluence 
with  the  West  Fork  at  Dallas,  Texas,  at  river  mile  505.5  to  form  the 
Trinity  River,  The  Elm  Fork  drains  a  total  area  of  2,577  square 
miles  and  its  basin  is  relatively  wide  in  proportion  to  its  length. 

The  maximum  width  is  about  60  miles,  and  the  length  along  the  general 
axis  of  drainage  is  about  80  miles.  The  watershed  lies  within  parts 
of  Montague,  Wise,  Cooke,  Denton,  Grayson,  Collin,  Tarrant,  and 
Dallas  Counties.  The  total  thalweg  is  about  110  miles  in  length, 
with  a  total  fall  of  about  715  feet  vertically,  giving  an  average 
slope  of  6.5  feet  per  mile.  The  principal  tributaries  of  the  Elm 
Fork  are  Clear  Creek  with  a  drainage  area  of  372  square  miles.  Isle 
du  Bois  Creek  with  a  drainage  area  of  266  square  miles.  Little  Elm 
Creek  with  a  drainage  area  of  256  square  miles,  Denton  Creek  with  a 
drainage  area  of  712  square  miles,  and  Hickory  Creek  with  a  drainage 
area  of  163  square  miles.  Clear  Creek  rises  in  eastern  Montague 
County  and  flows  in  a  generally  southeasterly  direction.  The 
average  slope  of  Clear  Creek  is  about  11.5  feet  per  mile.  Isle  du 
Bois  Creek  rises  in  western  Grayson  County  and  flows  southwesterly. 

The  average  stream  slope  is  about  2.5  feet  per  mile.  Little  Elm 
Creek  rises  in  southwestern  Grayson  County  and  flows  generally  in  a 
southerly  direction.  It  has  an  average  stream  slope  of  about  8.5 
feet  per  mile.  Denton  Creek  rises  in  central  Montague  County  and 
flows  generally  in  a  southeasterly  direction  with  an  average  stream 
slope  of  6.9  feet  per  mile.  Hickory  Creek  rises  in  northeastern 
Wise  County  and  flows  in  a  southeasterly  direction  with  an  average 
stream  slope  of  about  6.0  feet  per  mile.  The  topography  throughout 
the  basin  is  predominantly  gently  rolling,  varying  from  broken 
prairie  in  the  northern  and  northwestern  portions  to  level,  to  rolling 
with  some  rough  land  along  the  lower  reaches .  Four  major  physio¬ 
graphic  subdivisions  lie  within  the  Elm  Fork  watershed.  Almost  all 
of  that  portion  of  Montague  County  lying  within  the  watershed  is 
covered  by  West  Cross  Timbers  soils,  a  highly  erodible  reddish-brown 
and  yellow  sandy  soil  with  thin  vegetal  cover  and  with  post  and 
blackjack  oaks  as  the  predominant  timber  growth.  The  Grand  Prairie 
{hysiographic  subdivision  traverses  the  central  one-third  of  the 
basin  in  a  roughly  north -south  direction.  The  soil  group  of  the 
Grand  Prairie  is  characterized  by  a  black  to  brown  friable  soil  with 
native  grass  cover.  A  north-south  belt  of  the  East  Cross  Tinkers 
extends  from  the  eastern  portion  of  Cooke  County  through  the  central 
areas  of  Denton  County.  The  soil  group  of  the  East  Cross  Timbers 
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TABIC  II-4 


*  » 


SUMMARY  OF  AVBRA®  ANNUAL  FLOWS ,  TRINITY  RIVER  BASIN 


Hatar 

Year 

Lake  Constructed 

I  impoundment 
Date 

Average  F] 
(cfs)  li 

1925 

913 

1926 

9,790 

1927 

8,130 

1928 

Lake  Dallas 

February  16 

4,540 

1929 

9,570 

1930 

6,780 

1931 

5,480 

1932 

Bridgeport  Lake 

April  1 

11,780 

1933 

5,300 

1934 

Eagle  Mountain  Lake 

February  28 

4,730 

1935 

11,060 

1936 

4,174 

1937 

Mountain  Creek  Lake 

January  1 

5,388 

1938 

9,328 

1939 

2,991 

1940 

4,553 

1941 

16,930 

1942 

13,680 

1943 

5,937 

1944 

10,450 

1945 

16,860 

1946 

11,590 

1947 

9,681 

1948 

6,167 

1949 

5,566 

1950 

11,070 

1951 

2,387 

1952 

Benbrook  and  Grapevine  Lakes 

September  29 

2,779 

1953 

La  von  Lake 

September  14 

5,511 

1954 

Lake  Houston  (San  Jacinto) 

April  9 

1,694 

1955 

Garza-Little  Elm  (Lewisville) 

November  1 

2,935 

1956 

Lake  Aeon  G.  Carter 

May  1 

1,211 

1957 

Weatherford  Lake 

March  1 

12,690 

1958 

Lake  Arlington 

March  31 

11,690 

1959 

4,909 

1960 

6,621 

1961 

10,440 

1962 

4,469 

1963 

Navarro  Mills  Lake 

March  15 

3,495 

1964 

1,612 

1965 

Bardwell  Lake 

November  20 

7,333 

1966 

8,946 

1967 

Ray  Hubbard  Lake 

August  15 

1,771 

1968 

11,520 

1969 

Joe  B.  Hogsett  Lake 

December  23 

10,390 

1970 

4,657 

1971 

730 

1972 

5,377 

1/  Total  at  Rnaayor  of  17.192  square  miles  -  Trinity  River 


is  composed  of  reddish,  light  brown,  and  gray  moderately  pervious 
materials  that  are  covered  with  a  fairly  heavy  growth  of  native 
timber  conposed  principally  of  cottonwood,  elm,  ash,  pecan,  and 
various  species  of  oak.  The  eastern  edge  of  the  watershed  is 
covered  by  the  Blackland  Prairie  soils  that  are  dark  gray  to  black 
in  color,  friable  to  hard  in  texture,  and  generally  very  productive. 
The  northwestern  section  of  the  basin  is  mostly  rangeland,  while 
the  remaining  areas  are  devoted  mainly  to  the  cultivation  of 
cotton,  corn,  peanuts,  feed  crops,  truck  produce,  and  fruit.  The 
steep  slopes  in  the  upper  portion  of  the  basin,  the  relative  width 
of  the  basin  compared  to  its  length,  the  fan-like  arrangement  of  the 
tributary  streams,  and  the  generally  thin  soils  and  lack  of 
vegetal  cover  on  most  of  the  watershed  all  result  in  the  rapid 
concentration  of  flood  runoff  in  the  lower  reaches.  The  runoff 
from  Elm  Fork  is  affected  by  two  existing  Corps  of  Engineers  lakes, 
Lewisville  Lake  and  Grapevine  Lake. 

(2)  Climatic  Conditions.  Hie  Elm  Pork  watershed  is  located  in 
a  region  where  seasons  of  moderate  to  mild  winters  and  comparatively 
long,  hot  summers  prevail. 

(a)  Rainfall.  The  mean  annual  precipitation  over  the  Elm  Fork 
watershed  for  the  period  from  1891  to  1969  was  about  34.4  inches. 
There  are  several  U.  S.  Weather  Bureau  precipitation  stations  in  the 
Elm  Fork  watershed  with  long-term  records.  Hiree  of  these  stations 
with  data  relative  to  annual  precipitation  are  listed  in  table  IX-5. 

(b)  Winds.  Winds  in  the  Elm  Pork  watershed  are  generally 
from  a  southerly  or  southeasterly  direction.  The  average  wind 
velocity  at  Dallas  is  11  miles  per  hour,  and  the  maximum  ever 
recorded  there  is  77  miles  per  hour.  These  data  can  be  considered 
applicable  to  the  Elm  Fork  watershed. 

(c)  Droughts .  Droughts  in  the  watershed  occur  frequently  and 
range  from  moderate  to  severe.  The  most  severe  drought  of  recent 
times  occurred  during  the  period  from  1950  through  1956. 

(d)  Storms .  The  storms  that  cause  precipitation  on  the 
Trinity  River  Basin,  of  which  the  Elm  Fork  watershed  is  a  part, 

are  of  three  general  types:  cyclonic  or  tropical  storms  originating 
in  the  Gulf  of  Mexico;  thunderstorms,  culminating  in  devastating 
cloudbursts;  and  frontal  storms.  A  major  part  of  the  time  pre¬ 
cipitation  in  the  watershed  results  from  disturbances  of  the  last 
two  types,  although  tropical  storms  do  occur  rather  frequently, 
primarily  during  the  period  from  June  through  September.  A  few  of 
the  major  flood-producing  storms  that  have  occurred  over  the  Trinity 
River  Basin  were  from  5  April  to  30  April  1942,  from  28  March  to 
2  April  1945,  and  from  April  to  June  1957. 
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Table  II-5 

Annual  Precipitation  Data 


:  Years  of 

:  Annual  Precipitation 

(inches) 

Station 

:  Complete 
:  Record* 

:  : 

:  Minimum:: 

:UeS*WeS»0e 

Maximum  :  Normal** 

Dallas 

89 

18.81 

59.53 

34.55 

Gainesville 

79 

16.19 

52.79 

34.54 

Denton  2SE 

55 

17.48 

56.42 

31.56 

*  Through  December  1969. 

**  Heather  Service  Office  normals  based  on  period  1931-1960. 
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I_  The  evaporation  loss  at  the  Aubrey  project  site  for  the 
period  from  January  1924  through  December  1969  was  determined  using 
evaporation  records  at  the  Texas  Agricultural  Experiment  Station  at 
Denton,  located  about  11  miles  southwest  of  the  damsite,  and  at 
Grapevine  Dam,  located  about  25  miles  south  of  the  damsite.  The 
observed  monthly  pan  evaporation  at  Denton  for  the  period  from 
1924  to  1953  and  at  Grapevine  Dam  for  the  period  from  1953 
through  1970  were  first  converted  to  gross  evaporation  from  a 
reservoir  surface  by  the  application  of  the  applicable  pan 
coefficients  of  0.94  and  0.69,  respectively,  (Young  pan  at  Denton; 
U.S .  Weather  Bureau  pan  at  Grapevine  Dam).  The  observed  monthly 
rainfall  at  Denton  and  at  Grapevine  Dam  during  the  same  periods 
was  then  adjusted  for  natural  runoff  from  the  land  area  occupied  by 
the  reservoir  and  subtracted  from  the  gross  reservoir  evaporation 
previously  determined.  This  difference,  the  net  reservoir 
evaporation  loss  (in  feet)  for  a  given  month,  when  multiplied  by 
the  average  reservoir  area  (in  acres)  for  that  month  will  give  the 
net  change  in  storage  (acre-feet)  attributable  to  rainfall  on  and 
evaporation  from  the  reservoir  area  during  the  month.  Table  XX-6 
shows  the  average  monthly  pan  evaporation,  the  estimated  average 
monthly  evaporation  from  the  reservoir  surface,  and  the  average 
monthly  observed  precipitation  for  the  evaporation  stations  at 
Denton  and  at  Grapevine  Dam. 

The  estimated  average  net  annual  evaporation  loss  from  the 
proposed  Aubrey  Lake  would  have  amounted  to  28.68  inches  for  the 
period  from  1924  to  1969,  During  the  critical  period  of  storage 
(October  1950  through  February  1957),  the  net  annual  evaporation 
would  have  been  38.26  inches.  The  maximum  net  annual  evaporation 
loss  was  58.56  inches  in  1956. 

(3)  Flow  Data.  Stages  and  runoff  observations  have  been  made 
and  recorded  by  the  U.S.  Geological  Survey  on  the  Elm  Fork  of  the 
Trinity  River  near  Carrollton  from  November  1923  to  the  present. 
Records  of  the  reservoir  levels  at  Lewisville  Lake  (formerly 
Garza-Little  Elm  Lake  or  Lake  DallaB)  on  the  Elm  Fork  of  the 
Trinity  River  are  available  from  1  January  1929  to  28  October  1957 
when  Garza  Dam  was  breached.  Records  of  the  reservoir  levels  at 
the  existing  Lewisville  Dam  are  available  from  June  1957  to  the 
present.  Stages  and  runoff  observations  have  been  made  by  the 
U.S.  Geological  Survey  on  the  Elm  Fork  at  a  gage  near  Sanger, 

Texas,  and  on  Isle  du  Bois  Creek  at  a  gage  near  Pilot  Point,  Texas, 
since  April  1949. 

(4)  Flood  Data.  The  topography  of  the  upper  Elm  Fork  water¬ 
shed,  the  character  of  the  soils,  and  the  nature  of  the  rainfall  in 
the  area  are  all  conducive  to  rapid  runoff  and  to  sharp-crested 
flood  hydrographs.  Such  floods  can  and  do  occur  frequently  and  at 
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almost  any  time  of  the  year.  Ihe  maximum  observed  discharge  on  the 
Elm  Fork  at  the  Sanger  gage  occurred  in  Nay  1958  with  a  peak 
discharge  of  27,500  cubic  feet  per  second.  Based  on  historical  flood 
marks,  a  maximtxn  stage  of  30.7  feet  was  reached  at  this  same 
gage  location  in  1908.  Peak  stages  and  discharges  for  the  major 
floods  that  have  occurred  during  the  period  of  gage  records  on  the  Elm 
Fork  watershed  are  given  in  table  II-7. 

(a)  Channel  Capacity.  The  channel  capacities  of  the  Elm  Fork  of 
the  Trinity  River  are  as  follows:  Lewisville  Dam  to  Carrollton  gage  - 
8,000  cubic  feet  per  second)  Carol 1 ton  gage  to  the  mouth  of  the  Elm 
Fork  -  8,000  cubic  feet  per  second)  and  Grapevine  Dam  to  the  mouth  of 
Denton  Creek  -  6,000  cubic  feet  per  second.  A  complete  survey  to 
obtain  cross  sections  of  the  reach  above  Lewisville  Lake  has  not 
been  made.  Therefore,  a  detailed  analysis  of  the  channel  capacity 
between  the  Aubrey  deunsite  and  the  head  of  Lewisville  Lake  cannot  be 
made  at  the  present  time .  The  channel  capacities  of  the  stain  stem  of 
the  Trinity  River  and  its  major  tributaries  vary  from  a  low  of  500  to 
1,200  cubic  feet  per  second  on  the  East  Fork  below  Forney  Dam,  to 
24,000  cubic  feet  per  second  at  the  Oakwood  gage. 

(b)  Flood  Frequency.  As  stated  previously,  floods  occur  fre¬ 
quently  on  the  upper  Elm  Fork  watershed.  Floods  estimated  to 
exceed  the  existing  channel  would  probably  occur  on  an  average  of 
more  than  once  a  year.  Table  II -8  shows  various  frequency  floods 
and  estimated  natural  peak  discharges  at  the  Aubrey  damsite. 

Table  II-8 

Flood  Frequency  and  Estimated  Natural  Peak 
Discharges  at  the  Aubrey  Damelte 

Flood  Frequency  Peak  Discharge 

(Average  recurrence  in  years)  (Cubic  feet  per  second) 

5  28,000 

10  41,500 

50  87,000 


d.  Existing  Water  Quality. 

(1)  Intermittent  water  quality  records  from  1969  on  are 
available  from  the  U.S.  Geological  Survey  and  the  Texas  Water 
Quality  Board  for  the  Elm  Pork  of  the  Trinity  River  near  Sanger, 
Texas.  The  Sanger  site  is  at  the  bridge  on  Farm  Road  455, 
approximately  6  miles  from  the  Aubrey  Lake  damsite.  Results  of 
these  sanples  are  shown  in  tables  IX-9  and  11-40.  Other  records  are 
available  for  the  upper  Trinity  River  Basin  near  Muenster ,  Texas, 


Table  II-7 


•Gage  datum  as  of  1969 

**7lows  modified  by  Lake  Dallas  from  1928  to  1954,  by  Lake  Dallas  and  Grapevine  Lake,  July  1952 
to  1954,  and  by  Grapevine  and  Lewisville  Lake  subsequent  to  November  1954* 


Silica  (Si02) 

16 

Calcium  (Ca) 

120 

Magnesium  (Mg) 

9.8 

Sodium  plus  Potassium  (Na  +  X) 

120 

Bicarbonate  (HCO3) 

464 

1 

Carbonate  (CO3) 

0 

Sulfate  (SO4) 

66 

Chloride  (Cl) 

90 

Fluoride  (F) 

.5 

Nitrate  Nitrogen  (NO  ) 

7.1 

Nitrite  Nitrogen  (NO^) 

.10 

Ammonia  Nitrogen  (NH^) 

5.3 

Total  Phosphorus  (PO.) 

2.8 

Dissolved  Solids 

574 

1 

Hardness  as  CaC03 

330 

1 

Noncarbonate  Hardness 

46 

Specific  Conductance  (micromhos) 

976 

2 

pH  (hydrogen  ion  concentration 

8.1 

scale  of  1-14) 

•DSGS  samples  December  1969  through  January  1972 

Table 
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Analysis  of  Water  Samples 

Elm  Fork.  Trinity  River  near  Sanaer.  Texas 


scale  of  1-14) 


•Texas  Water  Quality  Board  samples  September  1969  through 
September  1971. 
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for  water  years  1967  and  1970.  The  Muenster  station  data  were  not 
used  in  this  analysis  of  present  water  quality  at  the  Aubrey  project 
because  of  its  distance  upstream  from  the  project.  The  Institute 
for  Environmental  Studies  of  North  Texas  state  University  con¬ 
ducted  an  intensive  sampling  program  in  March,  April,  May,  and  June 
1972  in  conjunction  with  their  report  (10) .  Flows  during  this 
sampling  period  were  low  to  moderate  and  reflect  high  concentrations 
of  some  chemical  constituents.  Results  of  their  s ampling  program 
are  shown  in  table  II -11. 

(2)  Present  water  quality  in  the  proposed  project  area  is 
good.  The  available  water  quality  data  indicate  that  concentration 
of  various  chemical  constituents  during  normal  flows  are  within 
criteria  set  by  the  U.S.  Public  Health  Service  in  their  "Standards 
for  Surface  Water  Sources  of  Public  Water  Supply."  Concentrations 
of  amnonia  in  some  individual  samples  and  the  arithmetic  mean  of 
all  samples  are  above  the  standard.  However,  the  weighted  mean 
concentration  of  0.22  ppm  falls  well  within  the  Public  Health 
Service  standards.  The  high  ammonia  concentrations  result  from 
extremely  low  flows  providing  little  dilution  for  sewage 
effluents. 

(3)  The  present  water  quality  is  good  and  could  be  used  for 
municipal  water  supply  with  proper  treatment.  The  city  of 
Gainesville,  Texas,  is  planning  to  expand  and  improve  their 
wastewater  treatment  facilities  which  should  reduce  amnonia  con¬ 
centrations  and  improve  the  overall  chemical  quality  of  water  in 
the  immediate  area. 

4 .  Biological  Elements. 

a.  Botanical .  Natural  vegetation  within  a  defined  area  may  be 
characterized  by  the  major  or  dominant,  externally  distinguishable 
communities  present.  Each  of  these  communities  possesses  its  own 
boundaries,  internal  structure,  and  specific  components. 

(1)  Area  Aquatic  Vegetation.  Aquatic  communities  are  those 
whose  species  are  adapted  to  habitats  of,  relating  to,  or  contain¬ 
ing  excessive  moisture  (e.g. ,  swamps ,  ponds,  impoundments ,  streams, 
and  seeps).  Without  Aubrey  Lake,  there  are  approximately  465  acres 
that  could  be  classified  as  wetlands.  These  include  some  116  small 
farm  impoundments  and  the  marshes  of  abandoned  gravel  operations. 
Very  few  of  these  areas  possess  a  permanent  water  level,  and  most 
have  low  aquatic  plant  productivity.  For  the  most  part,  this 
aquatic  vegetation  has  limited  benefits  for  waterfowl  and  migrant 
bird  usage,  provides  poor  hunting,  and  has  practically  no  waterfowl 
production.  The  acreages  of  aquatic  vegetation  in  the  isle  du  Bo is 
and  Elm  Fork  streambeds  are  categorized  as  having  from  zero  to  very 
low  productivity. 


a 
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Table  11-11 


Analysis  of  w star  s»«piea  (ntsu) ♦ 
Po*kf  Trinity  River  naar  Sanger,  Texas 


Constituent 


Cftsplcal  Analysis  in  nq/1 


Iron 

Calcium 

Total  Phosphorus  (P04) 

Aanonia  Nitrogen  (NH?) 

Nitrate  Nitrogen  (NO,) 

Nitrite  Nitrogen  (NO,) 

Total  carbon 
Inorganic  Carbon 
Organic  Carbon 
Total  Solids 
Specific  Conductance 
(micromhos) 

pH  (hydrogen  ion  concentration 
scale  of  1-14) 

Dissolved  Oxygen 


Max 

.32 

96.3 

1.18 

1.49 

1.78 

.36 

81 

69 

21 

607 

781 


8.0 

8.0 


Min 

.04 

58.4 
.23 
.04 
.90 
.02 

54 

33 

10 

455 

485 

7.9 

6.4 


‘North  Texas  State  University  samples  March  through  June  1972. 
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(2)  Area  Terrestrial  Vegetation.  Terrestrial  comnunities 
possess  their  characteristic  species,  boundaries ,  and  internal 
structures  and  are  excluded  from  those  habitats  which  are  adapted 
to,  related  to,  or  contain  excessive  moisture. 

(a)  Certain  controls,  resulting  from  or  influenced  by  the  soil 
rather  them  the  climate,  are  very  important  to  the  vegetation 
within  the  area  required  for  the  Aubrey  project.  These  vegetative 
types  are  distinct  and  natural,  externally  distinguishable 
aontminities ,  each  characterized  by  an  assemblage  of  predominant 
species  controlling  the  connunity.  Therefore,  recognition  is 
given  to  the  edaphic  types  present  which  influence  the  types 

of  vegetation  that  they  support  (plate  II-5)  . 

(b)  The  selected  site  for  Aubrey  Lake  is  located  mainly  in  the 
physiographic  subdivision  of  the  East  Cross  Timbers  and  the  Grand 
Prairie  (plates  II-6  and  II-7) .  The  East  Cross  Timbers  is  underlain 
by  a  mixture  of  slightly  acid  sands,  clays,  and  sandstone  of  the 
Woodsine  formation.  These  reddish,  sandy  soils  support  an  oak-hickory 
forest  in  which  the  principal  aborescent  dominants  are  post  oak 
(Quercus  stellate) ,  blackjack  oak  (Quercus  marilandica) ,  Texas 
hickory  (Carya  texana).  and  winged  elm  (Ulmus  alata) .  The  chief 
understory  in  this  sandy  soil  is  little  blues tem  (Schizachyrium 
scoparium) ,  although  its  abundance  has  suffered  from  the  extreme 
grazing  pressure  in  the  area.  Species  of  weedy  assenblages, 
dominated  mostly  by  herbs ,  include  purple  three-awn  (Aristida  purpurea! 
ragweed  (Ambrosia  art ernes i folia) ,  ooralberry  (Symphoricarpos 
orbiculatus) ,  and  elderberry  (Sanfaucus ) . 

(c)  The  Grand  Prairie,  which  supports  the  major  areas  of  tall 
grass,  is  underlain  by  dark  calcareous  clays  over  limestone 
beds.  The  predominant  grass  in  this  region  is  little  bluestem 
(Schizachyrium  sooparlun) .  Other  species  include  big  bluestem 
(Andropoqon  gerardi) ,  Indian grass  (Sorghastrum  nutans) ,  switchgrass 
(Panicum  virgatum) ,  tall  dropseed  (Sporobolus  as per) ,  and  Texas 
wintergrass  (Stipa  leuootricha) .  The  weedy  annual  and  perennial 
grasses  include  Texas  grama  (Bouteloua  rigidiseta) ,  red  grama 
(Bouteloua  trifida) ,  tumblegrass  (Schedonnardus  panlculatus) , 
tumble  windmill grass  (chloris  verticillata) ,  and  some  perennial 
weeds. 

(d)  The  bottomland  vegetation  along  the  Elm  Fork  consists 
primarily  of  a  mesophytic  forest  of  hardwoods.  This  plant  oonmunity, 
which  requires  a  high  hunidity  microenvironment,  is  typified  by  a  rich 
variety  of  tree  species,  i.e.,  cedar  elm,  hackberry,  Bumelia, 
boxelder,  ash,  hickory,  hawthorns,  osage-orange,  cottonwood  and  ash 
willow,  Lippia,  and  creeper.  The  understory  is  dominated  by  broadleaf 
uniola,  greenbrier,  fleabane,  tumblegrass,  buffalobur,  and  croton. 
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(3)  Unusual  or  Unique  Elements .  The  term  unusual  or  unique 
denotes  elements  or  resources  that  are  uncommon,  single  in  kind  or 
excellence,  or  without  an  equal.  A  unique  biological  element  in 
the  project  area  is  a  portion  of  the  Bast  Cross  Timbers.  This 
vegetative  region  represents  a  finger  of  forest  jutting  into  a 
prairie  ecosystem  as  a  result  of  edaphic  variations.  Much  of  the 
East  Cross  Timbers  has  been  destroyed  by  cutting,  burning,  and 
construction  activities. 

(4)  Rare  and  Endangered  Species.  Rare  and  endangered  species 
include  those  that  are  uncommon  or  rare,  and  those  which,  because 
of  a  restricted  distribution  or  other  circumstances,  are  in  danger 
of  extinction.  All  aquatic  plant  species  at  the  proposed  site  for 
Aubrey  Lake  are  comnon,  with  no  species  known  to  be  considered 
rare  or  endangered.  However,  in  the  category  of  terrestrial 
species,  two  plants  (both  of  the  family  Gramineae)  can  be  considered 
rare  or  endangered.  These  grasses  are  broadleaf  uniola  (Uniola 
latifolia) ,  which  is  rare  in  Texas ,  and  Canadian  wildrye  (El yams 
canadensis) ,  which  is  considered  endangered  by  the  Soil  Conservation 
Service  of  the  U.S.  Department  of  Agriculture  in  Temple,  Texas,  in 
their  list  dated  February  1972  (10)  . 

b.  Zoological . 

(1)  Area  Commercial  Fisheries. 

(a)  Freshwater  fish  production  has  made  a  substantial  contri¬ 
bution  to  human  nutrition  and  to  commerce  over  the  years.  Although 
oomnercial  fishing  in  inland  waters  is  of  much  less  significance  in 
Texas  than  sport  fishing,  the  annual  catch  of  freshwater  fish  by 
contract  oomnercial  fishermen  amounts  to  approximately  930,000 
pounds  per  year,  with  an  estimated  value  of  $111,600.  In  addition, 
it  is  estimated  that  fishermen  holding  a  $3  commercial  fisherman's 
license  catch  a  total  amount  that  would  equal  the  annual  catch  of 
the  contract  fishermen.  In  comparison,  the  contract  fishermen 
market  only  buffalofish,  gar,  drum,  and  other  rough  fish,  while  the 
oonmercial  fishermen  are  allowed  to  market  catfish  in  addition  to 
the  rough  fish. 

(b)  Of  the  total  25,200  acres  required  for  the  conservation 
pool  of  Aubrey  Lake,  approximately  71  acres  is  occupied  by  streams, 
principally  the  Elm  Fork  (33  acres).  Isle  du  Bois  Creek  (20  acres). 
Buck  Creek  (5  acres).  Spring  Creek  (4  acres),  and  six  other  creeks 
of  less  than  3  total  acres.  Stock  tanks  and  small  reservoirs 
within  the  site  presently  occupy  another  35  acres. 

(c)  Seine  hauls  were  made  from  the  Elm  Fork  of  the  Trinity 
River  between  the  city  of  Gainesville  and  the  confluence  of  the 
Elm  Fork  and  Clear  Creek.  Data  from  these  collections  indicated 
that  the  two  most  abundant  fishes  were  red  shiners  (Notropis 
lutrensis)  and  bullhead  minnows  (Pimephales  vigilax) .  The  most 
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important  commercial  species  present  were  carp  (Cyprinus  carpio) , 
carp suckers  (Corpiodes  carpio)  ,  and  long-nosed  gar  (Lepisosteus 
osseus) . 

(d)  From  collections  made  in  the  smaller  tributary  streams  of 
the  reservoir  site,  the  most  abundant  species  were  shiners  (several 
species  of  Notropis) ,  mosquito  fish  (Gambusia  affinis) ,  and  green 
sunfish  (Lepomis  cyanellus) .  The  commercial  species  present  were 
black  bullhead  (Ictalurus  me las) ,  and  spotted  sucker  (Minytrema 
melanops) . 

(2)  Commercial  Fishery  in  Galveston  and  Trinity  Bays.  Even 


though  this  renewable  resource  is  not  in  the  proposed  project  area, 
it  is  a  very  important  element  in  the  economy  of  the  State  which 
should  be  recognized  and  considered  because  it  is  directly  associated 
with  the  water  resources  of  the  Trinity  River  Basin.  In  this  report, 
attention  is  confined  to  the  fishery  of  Galveston  and  Trinity  Bays 
into  which  the  Trinity  River  eventually  flows.  This  examination 
was  limited  to  four  main  categories:  shrimp,  oysters,  crabs,  and 
finfish.  Table  11-12  was  based  on  data  compiled  by  the  National 
Narine  Fisheries  Service,  U.S.  Department  of  Commerce  (42,  43,  and  45) 
The  3-year  average  for  Galveston  and  Trinity  Bays  was  over  11  million 
pounds  and  was  valued  at  approximately  4  million  dollars. 

(3)  Area  Sport  Fisheries. 


(a)  Sport  fish  are  an  important  renewable  resource  in  Texas. 

In  1969,  approximately  1,300,000  persons  bought  a  Texas  sport 
fisherman's  license.  This  number  does  not  include  those  persons 
that  may  fish  without  a  license  in  their  home  county  with  certain 
types  of  gear. 

(b)  The  upstream  drainage  area  of  the  proposed  reservoir  will 
include  approximately  407,830  acres.  About  0.28  percent  of  this 
total  area,  or  1,145  acres,  is  covered  by  streams.  Approximately 
0.14  percent  of  this  total  upstream  drainage  area,  or  574  acres,  is 
covered  by  ponds,  stock  tanks,  and  reservoirs.  It  is  estimated  that 
these  bodies  of  water  provide  1 ,000  man-days  of  fishing  annually. 

(c)  Seine  hauls  made  in  the  Elm  Fork  of  the  Trinity  River 
between  the  city  of  Gainesville  and  the  confluence  of  Elm  Fork  and 
Clear  Creek  indicated  that  the  two  most  abundant  fishes  present 
were  red  shiners  and  bullhead  minnows.  The  most  important  sport 
fishes  present  were  channel  catfish  (Ictalurus  punctatus),  flathead 
catfish  (Pylodictus  olivaris) ,  white  bass  (Morone  chysops)  , 


sunfish  (several  species  of  Lepomis) ,  and  largemouth  bass 
(Micropterus  sal mo ides) .  From  collections  made  in  the  smaller 
tributary  streams  of  the  reservoir  site,  the  most  abundant  species 
present  were  shiners,  mosquito  fish,  and  green  sunfish.  The  most 
important  sport  fishes  present  were  channel  catfish,  sunfish. 


large nouth  bass,  spotted  bass  (Micropterus  punctulatus ) ,  and  white 
crappie  (Pomoxis  annularis) . 

(d)  In  a  farm  pond,  largely  due  to  the  stocking  practices  of 
the  owner,  the  species  present  were  sunfish,  channel  catfish, 
large mouth  bass,  white  crappie,  and  golden  shiner  (Notemigonus 
crysoleucas ) ,  a  popular  bait  minnow  in  the  area. 

(4)  Area  Wildlife. 

(a)  Amphibians  and  Reptiles.  Data  on  population  densities  of 
amphibians  and  reptiles  are  extremely  difficult  to  gather  because 
of  their  secretive  behavior  and  avoidance  of  traps.  The  lists  of 
amphibians  and  reptiles  which  are  or  should  be  in  the  proposed 
Aubrey  Lake  area  were  cospiled  by  the  North  Texas  state  University 
(N.T.S.U.)  investigating  team  from  direct  field  observations  and 
from  literature .  Field  observations  were  made  during  several  canoe 
trips  on  the  Elm  Fork  and  also  at  three  different  types  of  natural 
habitats:  at  farm  ponds  and  stock  tanks,  along  roads,  and  in  and 
along  the  banks  of  streams.  The  lists  of  amphibians  and  reptiles 
are  found  in  appendixes  B  and  C,  respectively. 

(b)  Mammals . 

1^  To  assess  the  mammalian  fauna  of  the  Aubrey  Lake  site,  the 
N.T.S.U.  investigating  team  selected  eicfrt  collecting  sites  which 
included  the  major  natural  habitats  for  mammals  of  the  area.  A 
list  of  26  mammals  which  were  either  present  during  the  study  period 
or  previously  reported  for  the  area  by  Davis  (8)  is  found  in  appendix  D. 

2_  Few  mammals  on  the  site  can  be  considered  to  be  of  economic 
importance.  Large  carnivores  are  rarely  sighted.  Those  species  of 
interest  to  the  hunter  include  gray  fox,  fox  squirrel,  and  white¬ 
tailed  deer,  and  these  species  provide  only  a  limited  source  of 
hunting  pleasure  because  of  their  relatively  small  numbers  in  the 
area. 

(c)  Birds . 

1_  Upland  Game  Birds.  Upland  game  birds  provide  recreation  in 
the  form  of  hunting  and,  in  most  cases,  are  a  food  souroe  for  man. 

The  only  game  birds  occurring  on  the  proposed  Aubrey  Lake  site  are 
quail  and  mourning  doves,  both  present  only  in  small  numbers.  Texas 
Parks  and  Wildlife  Department  officials  report  hunter  success  to  be 
poor,  with  no  more  than  25  percent  of  the  total  bird  population 
harvested.  Available  habitat  is  lacking  due  to  grazing,  and  only 
25  percent  of  the  total  area  is  suitable  habitat  for  upland  game 
birds . 
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2  Waterfowl . 


a  Migration  Routes .  The  Central  Fly way  covers  over  1,000,000 
square  miles,  and  is  one-third  larger  in  area  than  all  the  other 
flyways  combined.  Within  the  Central  Flyway,  approximately 
185,000  acres  would  qualify  as  suitable  habitat  for  waterfowl. 

This  habitat  is  included  in  portions  of  Montana,  North  Dakota, 

South  Dakota,  Wyoming,  Colorado,  Nebraska,  Kansas,  Oklahoma,  New 
Mexico,  and  TexasC46)  .  The  proposed  Aubrey  Lake  impoundment  would  be 
situated  along  the  eastern  edge  of  the  flyway.  The  birds  may  stop 
over  here  during  their  migrations  to  the  Gulf  Coast. 

b  Waterfowl  Species.  The  current  wetland  quality  is  poor  and 
receives  only  limited  use  by  waterfowl.  Waterfowl  which  could  be 
expected  to  occur  in  significant  numbers  on  the  proposed  site  are 
gadwall,  pintail,  green-winged  and  blue-winged  teals,  American 
widgeon,  redhead  duck,  and  woodduck. 

3_  Wild  Birds .  The  presence  of  wild  birds  adds  a  positive 
esthetic  value  to  an  area  and  enhances  the  enjoyment  of  an  area  by 
visitors  and  local  inhabitants.  A  summary  of  the  birds  present  as 
residents  or  migrants  during  the  study  period,  based  on  on-site 
observations  by  an  N.T.S.U.  investigating  team  and  observations 
previously  made  in  the  area  by  Ry lander  (32) ,  is  presented  in 
appendix  E.  There  are  some  36  species  that  are  residents  of  the 
area,  and  some  47  species  that  are  migrants  to  the  area.  In 
general,  the  proposed  reservoir  site  has  fewer  birds  than  would  be 
expected,  possibly  due  to  loss  of  habitat  as  a  result  of  grazing. 

(5)  Unusual  or  Unique  Elements.  At  present,  there  are  no 
unusual  or  unique  zoological  elements  which  are  known  to  occur  in 
the  proposed  Aubrey  Lake  area. 

(6)  Rare  and  Endangered  Species .  Animals  most  sensitive  to 
environmental  change  are  usually  those  that  are  low  in  occurrence . 
After  a  general  survey  of  the  animals  in  the  proposed  reservoir 
area,  it  was  determined  that  no  known  rare  or  endangered  species 
were  present. 

5.  Esthetic  Elements.  In  an  individual  evaluation  of  a  natural 
landscape,  the  esthetic  value  assigned  to  a  certain  environmental 
element  is  relative  to  the  observer's  previous  sensory  perceptions, 
education,  and  sensitivity.  The  need  to  maintain  esthetically 
pleasing  "natural"  environments  is  generally  agreed  upon.  With 
increasing  urbanization,  pressures  of  overcrowding,  and  a  reduced 
workweek,  people  will  make  greater  demands  on  "natural"  environ¬ 
ments.  Esthetically  pleasing  environments  offer  an  escape  from  the 
tensions  of  modern  urban  living. 
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a.  Land.  The  topography  of  the  land  on  which  water  resource 
projects  are  constructed  plays  a  major  role  in  determining  the  impact 
of  the  project  on  esthetics. 

(1)  Geological  Surface  Materials.  The  esthetic  quality  of  land 
is  enhanced  by  unusual  coloration  and  divers ity  in  type  and  texture 
of  conponent  materials.  If  the  Aubrey  Lake  site  is  compared  to 
such  places  as  the  Grand  Canyon,  the  Painted  Desert,  or  White  Sands, 
it  mi^it  be  considered  inferior.  However,  if  it  is  oonpared  to  a 
flat  coastal  marsh,  perhaps  it  would  be  considered  more  pleasing 
esthetically .  The  western  portion  of  the  reservoir  site  is  situated 
on  Lower  Cretaceous  age  sedimentary  rocks  composed  chiefly  of 
impure  limestone  and  thin-bedded  sandstones.  The  eastern  portion, 
along  Isle  du  Bois  Creek  and  its  tributaries,  is  underlain  by 
materials  of  the  Upper  Cretaceous  Woodbine  sandstone.  Large 
quantities  of  sediments  that  were  deposited  during  the  Pleistocene 
are  exposed  along  the  sides  of  the  valleys  as  terraces.  The  lower 
flood  plains,  composed  of  silts  and  sediment  of  Recent  alluvium, 
form  mud  flats  when  covered  during  high  water. 

(2)  Relief  and  Topographic  Character.  The  proposed  Aubrey  Lake 
site  is  located  in  an  area  with  limited  relief  and  topographic 
character  when  oonpared  with  mountains  and  hills ,  but  still  to  some 
individuals  it  could  have  a  higher  esthetic  value  than  the  flat 
coastal  plains  of  Texas .  The  esthetic  value  of  an  area  is  often 
determined  by  oonparison  with  surrounding  areas. 

(a)  The  proposed  site  is  located  mainly  in  the  physiographic 
subdivisions  known  as  the  Grand  Prairie  and  the  East  Cross  Tinkers. 

A  small  section  in  the  extreme  eastern  portion  of  the  impoundment 
site  at  the  headwaters  of  Range  and  Buck  Creeks  is  located  in  the 
Blackland  Prairie  physiographic  subdivision.  The  Grand  Prairie 
dips  seaward  with  a  main  scarp  located  at  its  junction  with  the  West 
Cross  Timbers .  Many  minor  scarps  occur  within  this  rolling  midgrass 
prairie . 

(b)  The  East  Cross  Timbers  is  a  band  of  predominantly  post  and 
blackjack  oaks  which  appears  to  stretch  across  a  region  of  high  and 
rolling  knolls  when  viewed  from  the  Grand  Prairie.  Erosion  in  this 
subdivision  has  produced  deeper  and  steeper-sided  valleys  than 
those  found  on  the  Grand  Prairie. 

b.  Air.  Esthetics  relating  to  air  are  based  in  part  upon  the 
quality  of  sounds  and  odors  carried  by  the  air,  and  its  clearness. 

(1)  Odor  and  Visual  Quality.  The  project  is  located  in  an 
area  removed  from  major  sources  of  air  pollution.  Therefore, 
the  atmosphere  in  the  project  area  contributes  to  the  esthetic 
pleasantness  of  the  region.  Overall,  it  can  be  said  that  the  current 
visual  quality  is  clear  with  no  pollution  or  hicfr  degree  of  odor. 
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(2)  Sounds .  The  esthetic  sounds  factor  for  the  area  is 
currently  considered  to  be  occasionally  pleasant.  Die  sound  quality 
on  the  proposed  site  is  currently  enhanced  by  bird  songs ,  frog 
calls,  insect  noises,  and  an  overall  quietness.  The  operation 
of  a  few  motor  vehicles  and  farm  implements  sometimes  detracts 
from  the  existing  good  sound  quality. 

c.  Water .  Die  esthetic  quality  of  the  water  resource  project 
itself  must  be  considered  as  an  important  environmental  component . 

(1)  Appearance  of  Water.  Die  esthetic  appeal  of  water  in  a 
landscape  is  largely  visual.  This  appeal  is  heightened  by  clean 
water  and  decreased  by  turbid,  off-color  water.  Turbidity  in 
natural  waters  results  from  suspended  materials  in  the  water,  which 
usually  include  silt,  clay,  pollutants,  and  algal  cells.  Moving 
water  is  usually  more  appealing  to  the  eye  than  still  or  sluggish 
water.  The  combination  of  these  two  factors  accounts  for  most  of 
the  visual  esthetic  appeal  of  a  body  of  water.  Since  the  mean 
turbidity  of  these  area  streams  is  usually  between  100  and  200  JTU 
(Jackson  Turbidity  Units),  they  are  considered  to  be  slightly  more 
than  moderately  turbid.  Their  current  speed  normally  ranges 
between  0.25  and  2.25  feet  per  second.  Overall,  the  esthetic 
evaluation  of  stream  water  quality  rates  rather  low  because  of 
turbidity  and  sluggishness. 

(2)  Odor  and  Floating  Materials.  Investigations  have  revealed 
that  there  is  a  moderate  amount  of  floating  debris  on  the  Elm  Fork 
and  Isle  du  Bois  Creek.  Normally  some  odor  may  be  detected  but 

it  is  not  considered  objectionable.  One  exception  is  an  area  where 
the  treated  sewage  effluent  from  Gainesville,  Texas,  enters  the 
Elm  Fork  and  continues  for  2  to  3  miles  below  the  town.  However, 
natural  self  purification  is  nearly  completed  in  the  next  5  to  6 
miles  before  the  effluent  effects  reach  the  proposed  lake  site. 

Upon  completion  of  treatment  plant  improvements  by  Gainesville, 
scheduled  for  January  1974,  this  situation  is  expected  to 
noticeably  improve.  A  second  exception  is  the  algae  blooms  which 
result  in  soupy-green  water  occurring  between  the  proposed  damsite 
and  the  upper  end  of  Lewisville  Lake.  In  the  summer,  this  may 
cause  an  offensive  odor.  Algae  blooms  of  this  nature  most 
generally  result  from  abundant  nutrients  in  the  water.  Based  on 
the  premise  that  these  abundant  nutrients  stem  primarily  from 
sewage  effluent  entering  the  Elm  Fork  and  Isle  du  Bois  Creek,  it  is 
anticipated  that  their  wide  dispersal  in  the  main  body  of  Aubrey 
Lake  will  significantly  reduce  their  concentration  downstream  of 
the  damsite  and  thereby  reduce  these  algae  blooms  and  consequent 
odors.  Overall,  the  floating  materials  entering  Aubrey  Lake  from 
its  tributaries  will  be  within  tolerable  limits. 
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(3)  Water  Surface  Area.  Streams  associated  with  this  project 
are  less  than  SO  feet  wide  during  normal  flows,  but  will  swell  to 
hundreds  of  feet  in  width  during  floods .  Because  of  the  relative 
narrowness  of  the  normal  stream  widths,  their  esthetic  quality  is 
relatively  low. 

(4)  Wooded  and  Geologic  Shoreline.  Visitors  to  lakes  look  at 
the  shoreline  and  its  appearance,  the  kinds  and  ruggedness  of  rock 
formations,  the  sandy  beaches,  and  the  surrounding  vegetation. 

Each  person  has  his  own  preference  as  to  the  type  of  shoreline 
which  gives  him  pleasure. 

(a)  The  eastern  two-thirds  of  the  project  site  is  in  a  region 
that  is  underlain  by  deposits  of  the  Woodbine  sand  formation,  This 
formation  consists  of  ferruginous,  clayey  sands  and  weakly  cemented 
sandstones  and  lignitic  sandy  shales.  Considering  the  sandy 
character  of  the  Woodbine  and  its  residual  overburden,  sandy  beach 
areas  should  develop  at  certain  locations  along  the  shore  over  a 
period  of  time.  Additionally,  the  Woodbine  supports  a  dense  growth 
of  hardwood  forest  as  its  natural  vegetation.  Much  of  the  region 
was  cleared  as  the  land  was  developed  agriculturally,  but  with  the 
establishment  of  the  lake  the  vegetation  may  reestablish  itself. 

(b)  The  western  third  of  the  project  site  is  adjacent  to  the 
Elm  Fork  of  the  Trinity  River  and  is  underlain  by  thin-bedded  lime¬ 
stone,  marl,  marly  clay,  and  sandstone  belonging  to  the  Denton, 

Weno,  Pawpaw,  Main  Street,  and  Grayson  formations.  The  stream  valleys 
are  underlain  by  alluvial  fill  and  some  dissected  Pleistocene 
depos its . 

(c)  An  estimate  of  the  forest  covering  revealed  that  the 
forest  covers  from  30  percent  to  60  percent  of  the  land  up  to  500 
feet  on  either  side  of  the  stream.  Farther  than  500  feet  from  the 
stream,  the  forests  cover  less  than  30  percent  of  the  land. 

d.  Biota .  The  esthetic  value  of  biota  is  concerned  with  the 
sensory  pleasure  people  derive  from  the  presence  of  certain  plants 
and  animals . 

(1)  Animals.  Since  the  project  area  is  used  fairly  intensively 
*>  **0r  production  of  livestock,  the  most  readily  noticeable  animals  are 

domesticated  types,  raised  primarily  for  meat.  Wild  animals  in  the 
area  such  as  small  mammals  and  birds  are  considered  to  be  comnon 
but  not  numerous*  The  wild  manmals,  consisting  primarily  of 
rodents,  are  mostly  nocturnal  and  not  easily  observed.  The  widest 
variety  of  birds  are  present  during  spring  and  fall  migrations. 
Reptiles  and  amphibians  are  rarely  seen  during  the  day,  but  are 
easily  observed  at  night  during  rainy  periods.  Aquatic  forms, 
such  as  fish  and  aquatic  insects,  are  not  prevalent,  but  can  be 
observed  with  some  effort.  The  only  large  wild  mammal  known  in  the 
area  is  the  white-tailed  deer,  and  these  are  rarely  seen. 
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(2)  Vegetation.  Because  of  the  demand  for  wood  for  fuel  and 
construction,  and  the  need  for  cleared  areas  for  cultivation,  the 
extensive  blackjack  oak  "forest"  of  the  early  1800's  has  been 
converted  to  today's  "abandoned  Old  Field"  vegetation  type.  The 
project  area  has  a  very  uniform  vegetation  type.  Hie  uniformity 
of  vegetation  type  is  a  result  of  competition  being  so  severe  that 
post  oak  ends  up  with  all  of  the  biomass,  number  of  individuals, 
and  a  good  distribution  in  the  layer  occupied  by  trees.  The  lower 
layers  are  severely  uniform  because  of  extreme  overgrazing.  Hie 
vegetation  of  the  lower  layer  is  about  72  percent  abandoned  Old 
Field  type,  with  more  than  62  weed  species  distributed  uniformly 
because  of  their  low  palatability  to  cattle.  At  present,  the 
project  area  contains  the  following  vegetation  types: 


Types 

Acres 

Percent 

Forest 

4,500 

13 

Abandoned  Old  Field 

26,600 

76 

Bare  Cultivation 

3,800 

11 

Total  (approximate) 

35 ,000 

100 

e.  Manmade  Objects.  Hie  manmade  objects  within  the  Aubrey  Lake 
project  area  include  such  features  as  buildings,  roads,  railroads, 
bridges,  fences,  electric  lines,  telephone  lines,  pipelines,  farm 
ponds  and  reservoirs,  construction  and  mining  scars,  and  oil  well 
pumps  and  storage  tanks.  The  area  also  contains  discarded  waste 
objects  such  as  cans,  household  appliances,  and  automobiles  and 
parts,  especially  along  the  roads  at  stream  crossings.  Buildings 
include  houses  and  storage  structures,  none  of  which  are  clustered 
into  a  housing  development  or  town,  but  which  are  of  a  moderate 
rural  density.  Roads  are  of  moderate  density  with  irregular 
patterns  of  spacing.  They  are  not  in  long  straight  lines,  but  wind 
across  the  landscape.  The  roads  are  narrow  and  covered  with  local 
earth  materials  of  sand  and  gravel  which  blend  into  the  mineral 
soils' and  rock  materials  of  their  natural  environment.  The 
bridges  associated  with  these  roads  are  constructed  of  concrete 
pillars  supporting  wood  and  steel,  and  are  decked  with  narrow, 
unpainted,  rough  plank  floors.  Many  are  considered  picturesque  in 
their  setting  across  narrow  stream  channels  with  crowns  of  trees 
arching  over  them.  Several  farm  ponds  and  two  reservoirs,  all  with 
earthen  dams  covered  with  grass  vegetation,  create  a  pleasing  land¬ 
scape.  With  utilities  such  as  pipelines  being  buried  and  the 
absence  of  major  transmission  lines,  there  is  very  little  to  dis¬ 
tract  from  the  natural  skyline  of  the  area.  Scattered  throughout 
the  area  are  abandoned  houses  and  storage  buildings ,  some  unkept 
house  sites,  farmsteads,  and  deteriorated  fences.  This  neglect  may 
be  an  indication  that  man  is  allowing  portions  of  the  area  to  return 
to  natural  settings.  Another  reminder  of  man's  utilization  of  the 
resources  of  this  area  is  the  mounds  of  overburden  left  from  sand 
and  gravel  mining  operations. 
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6.  Archeological  and  Historical  Elements. 


a.  Historical  Elements. 

(1)  Architecture  and  Styles.  Structures,  sites,  and  objects 
often  serve  as  unusual  examples  of  certain  periods,  styles,  or 
methods  of  construction,  and  thus  have  considerable  historical  value. 
Although  the  project  area  contains  the  remains  of  the  old  Bloomfield 
communi ty ,  founded  in  1875,  and  some  structures  which  are  examples 
of  a  style  of  ranch-farm  architecture  which  is  worthy  of  preser¬ 
vation,  the  overall  value  significance  of  sites  or  objects  in  the 
reservoir  area  is  low . 

(a)  Unusual  or  Unique  Elements.  At  the  second  public  meeting 
concerning  the  Aubrey  Lake  project,  held  on  27  October  1972  in 
Denton,  Texas,  Mr.  Tom  Miller,  speaking  as  a  representative  of 
the  Denton  County  Historical  Survey  Committee,  submitted  a  written 
and  oral  statement  concerning  a  unique  element  within  the  project 
area.  This  element  is  an  unoccupied,  somewhat  deteriorated  house, 
one  of  three  built  by  members  of  the  Hamnons  family.  A  description 
of  the  house,  taken  from  Mr.  Miller's  written  statement  (which  is 
inclosed  in  section  VIII)  follows.  The  house  was  built  in  the 
1850's  and  is  architecturally  unique  in  this  area  and  quite 
unusual  in  the  entire  State.  It  is  considerably  older  than  the 
other  two  houses  built  by  members  of  the  Hammons  family,  and  is 
much  more  interesting  and  valuable  architecturally.  Its 
"uniqueness"  is  a  result  of  an  architectural  style,  common  in 

the  southeastern  United  States  in  the  early  1800's,  but  not  often 
seen  in  Texas .  There  is  only  one  existing  example  of  this 
architectural  style  in  Early  Texas  Homes  (5) ,  and  none  in  Texas 
Homes  of  the  Nineteenth  Century  (1) .  This  architectural  style 
is  characterized  by  a  long  low  porch  which  extends  the  complete 
length  of  the  front  of  the  house.  Above  the  porch  is  a  row  of 
low,  square  windows,  under  an  eave  line  which  provides  headroom 
of  only  5  feet  at  the  sides  of  the  second  floor  rooms.  In  contrast, 
the  architectural  styles  of  most  houses  during  this  period  are 
one-story  with  a  continuous  roof  from  ridge  to  porch  eaves,  or 
two  story  with  tall  upper  windows  and  entirely  different  proportion. 

In  addition,  the  house  has  a  cluster  of  auxiliary  structures  -  a 
small  tenant  house,  a  barn  which  incorporates  an  earlier  log 
structure,  and  a  large  bam.  This  house  and  its  auxiliary  structures 
are  considered  in  Mr.  Miller's  statement  as  a  cultural  survivor  of  the 
nineteenth  century  westward  migration  from  the  old  southeastern 
settlements,  a  physical  witness  to  a  period  from  which  very  few 
witnesses  remain,  and  sound  enough  structurally  to  merit  restoration. 

(b)  Other  Historical  Considerations  in  the  Project  Area. 

1.  Of  140  structures  in  the  affected  area,  only  one  appears  to 
have  been  built  before  1890,  and  its  distinction  has  been  previously 
discussed. 
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£  Twenty  structures  appear  to  have  been  built  between  1890  and 
1910.  Half  of  these  are  unoccupied,  and  several  are  badly  dilapi¬ 
dated  . 

3_  There  are  no  State  historical  markers  in  the  reservoir  area, 
and  none  are  presently  planned. 

£  Generally,  the  structures  in  the  site  area  are  in  a  greatly 
deteriorated  condition. 

5  A  review  of  the  National  Register  of  Historic  Places  indicates 
there  are  no  sites  of  National  significance  located  in  the  project 
area. 

(2)  Events .  Certain  sites,  structures,  and  objects  depict  or 
are  associated  with  significant  events  in  the  history  of  the  United 
States.  Examples  of  historical  elements  related  to  events  are 
battlefields,  birthplaces,  gravesites  associated  with  communities, 
and  locations  of  significant  discoveries.  The  value  significance 
for  events  in  the  site  area  is  very  low  because: 

(a)  No  events,  discoveries,  or  developments  occurred  within 
the  proposed  project  area  that  are  of  National,  State,  or 
regional  significance. 

(b)  Events  cr  developments  which  have  occurred  within  the 
proposed  project  area  that  sure  of  significance  as  local  historical 
elements  are  not  especially  peculiar  or  unique,  i.e.,  similar 
developments  occurred  in  the  areas  that  will  not  be  affected  by  the 
project . 

(c)  No  State  historical  markers  are  presently  placed  in  the 
area,  and  as  far  as  can  be  determined,  none  are  officially  or  un¬ 
officially  planned. 

(d)  Many  other  events  occurred  within  the  affected  area,  but 
have  significance  only  to  people  who  live  in  the  area  now  or  once 
lived  there  and  return  occasionally  to  visit. 

(3)  Persons.  There  are  many  persons  who  are  considered  to 
have  been  of  importance  in  the  history  of  the  United  states.  There 
are  significant  sites,  structures,  and  objects  associated  with  the 
lives,  careers,  and  activities  of  such  people.  The  selected 
reservoir  site  includes  the  gravesite  of  Dr.  John  S.  Riley,  uncle 
of  the  noted  poet  James  Whitcomb  Riley.  Dr.  Riley  settled  at 
Bloomfield  in  1871  after  serving  as  an  officer  in  the  Confederate 
army.  His  medical  practice,  personality,  and  distinguished  back¬ 
ground  made  him  widely  known  in  the  north  Texas  region.  He  died  in 
1915  and  is  buried  in  Jones  Cemetery.  The  proposed  project  area 
also  includes  the  sites  of  the  graves  and  residences  of  Mr.  and 
Mrs.  John  Strickland,  early  settlers  in  this  area. 
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b.  Archeological  Elements .  Archeological  elements  include 
anything  which  demonstrates  or  indicates  mainly  the  prehistoric 
past  in  the  life  and  cultural  activities  of  a  people.  Examples 
include  prehistoric  villages,  dwellings,  and  objects  used  in 
everyday  activities. 

(1)  Recorded  Sites.  Bo us man  and  Verrett  (4)  describe 

26  archeological  sites  within  the  limits  of  the  reservoir  which 
were  located,  recorded,  and  evaluated.  All  sites  are  located 
below  elevation  655  feet  msl,  maximum  design  water  surface  elevation. 

A  large  variety  of  artifacts  are  present  in  the  Aubrey  area,  and  these 
have  been  divided  into  five  groups:  (a)  chipped  stone,  (b)  pecked 
and  ground  stone,  (c)  ceramics,  (d)  fire-cracked  rock,  and  (e)  faunal 
remains.  On  the  basis  of  surface  artifacts  and  information  provided 
by  amateur  archeologists,  there  is  evidence  of  occupation  in  this 
area  during  the  Late  Archaic,  Neo-American,  and  Historic  periods. 
Although  evidence  of  occupation  in  the  area  during  the  Paleo-Indian 
stage  and  Norteno  Focus  was  not  found,  detailed  studies  are  expected 
to  uncover  remains  attributable  to  these  periods.  The  26  sites  range 
in  size  from  small  concentrations  of  lithic  debris,  marking  the 
location  of  intermittently  used  tool  manufacturing  locales ,  to  large 
village  sites  which  were  occupied  repeatedly  during  the  Archaic  and 
Neo-American  periods.  The  types  of  activity  sites  recorded  included 
quarry  sites,  mussel  shell  gathering  sites,  and  hunting  camps. 

Although  gathering  sites  were  not  recorded,  they  are  expected  to  occur 
in  the  upland  areas  above  the  flood  pool  level  of  the  lake.  These 
evaluations  and  data  are  not  intended  to  represent  an  indepth 
comprehensive  survey  but  to  recognize  the  existence  of  recorded  and 
possible  archeological  material  in  the  region  to  aid  in  answering 
questions  about  the  prehistoric  past.  The  AiJprey  reservoir  area 
archeological  materials  can  be  a  means  of  extending  the  knowledge  of 
aboriginal  cultures  to  fill  the  many  gape  in  the  prehistoric  record 
of  the  area,  This  information  can  be  utilized  to  estimate  the  degree 
and  nature  of  archeological  survey  that  will  be  necessary  to  prepare 
an  adequate  inventory  and  properly  evaluate  the  historic  and 
prehistoric  resources  of  the  area. 

(2)  Possible  Sites.  During  construction  of  Lewisville  Dam 
(formerly  Garza-Little  Elm  Dam)  an  archeological  site  of 
controversial  origin  and  value  was  exposed  after  21  feet  of  earth 
had  been  removed  in  bulldozing  operations.  This  site  yielded 

21  seemingly  manmade  hearths  containing  disarticulated  bone  of 
Pleistocene  fauna,  hackberry  seeds,  logs,  and  six  flint  and 
quartzite  tools.  The  two  log  samples  have  yielded  radiocarbon 
dates  of  more  than  37,000  years  B.P.  (before  present).  The  large 
Clovis  point  found  with  the  hearth  material  has  an  accepted  date 


11-43 


of  about  9500-9000  B.C.  The  activities  between  37,000  B.P. 

(35,000  B.C.)  and  9,000  B.C.  are  still  a  mystery  and  could  be 
filled  in  by  information  contained  in  other  sites  which  may  exist 
under  several  feet  of  alluvial  material.  Because  of  the  significant 
archeological  finds  uncovered  during  excavation  activities  connected 
with  the  construction  of  Lewisville  Dam,  and  the  possibility  of 
uncovering  similar  finds  in  the  proposed  Aubrey  Dam  area,  care 
will  be  exercised  during  excavation  operations  at  Aubrey  Lake  to 
bring  any  material  suspected  of  being  of  archeological  value  to  the 
attention  of  qualified  archeologists  for  evaluation  and  salvage. 

7.  Social,  Cultured.,  and  Economic  Elements. 


a.  Population. 

(1)  The  water  supply  and  recreation  implications  of  the 
proposed  Aubrey  project  affect  the  entire  Upper  Trinity  River  Basin. 
Census  returns  place  the  1970  population  of  this  region  at 
2,636,000,  an  increase  of  33.8  percent,  or  about  700,000  people 
in  the  10  years  since  1960.  This  region's  share  of  the  total 
state  population  increased  from  20.6  percent  in  1960  to  23.5  percent 
in  1970.  Projections  indicate  that  this  remarkable  growth  rate  will 
be  slightly  higher  than  the  state  of  Texas  as  a  whole.  The  region's 
population  growth  history,  together  with  current  projections, 
underscores  the  salient  need  for  water  resource  development  planning 
for  this  area. 


(2)  Cooke  and  Denton  Counties,  in  which  the  proposed  Aubrey 
Lake  site  and  its  drainage  area  are  located,  have  experienced  a 
significant  growth  in  population  during  the  last  10  to  15  years. 

This  trend  is  expected  to  oontinue  because  the  area  is  within  the 
sphere  of  influence  of  the  rapidly  expanding  Dallas -Fort  Worth 
metropolitan  area.  According  to  U.S.  Census  Bureau  data,  the 
population  of  Cooke  and  Denton  Counties  increased  at  an  average 
annual  rate  of  3.54  percent  during  the  period  from  1960  to  1970. 

The  average  annual  increase  for  Texas  was  1.57  percent.  The  rural 
population  of  these  two  counties  increased  2.35  percent,  while  the 
urban  population  increased  4.0  percent.  Urbanization  in  these  two 
counties  is  expected  to  oontinue  at  a  fairly  rapid  rate.  Table  11-13 
shows  the  distribution  of  the  population  of  the  two  counties  between 
urban  and  rural  classifications.  It  also  shows  the  population  of 
the  two  principal  cities  within  the  study  area. 

b.  Land  Use. 

(1)  Land  in  the  Aubrey  Lake  area  is  used  for  agricultural, 
mining,  services,  comnerce,  and  manufacturing  industries,  and  for 


Table  11-13 

Population  Distribution 


Counties _  Principal  Cities 


Cooke 

Denton 

Total 

Gainesville 

Denton 

1960  < 

Urban 

Rural 

Total 

14,273 

8,287 

22,560 

33,244 

14,188 

47,432 

47,517 

22,475 

63,992 

13,083 

26,844 

1970  : 

Urban 

Rural 

Total 

15,241 

8,230 

23,471 

55,523 

20,110 

75,633 

70,764 

28,340 

99,104 

13,830 

39,874 

Percent  Change 
(+  or  -) 

1960  to  1970: 
Urban 

Rural 

Total 

+6.8 

-0.7 

+4.0 

+67.0 

+41.7 

+59.5 

+48.9 

+26.1 

+41.6 

+5.7 

+48.5 
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roads,  utilities,  residences,  and  farmsteads.  Each  use  of  the 
land  has  been  mismanaged  to  some  extent,  contributing  to  environ¬ 
mental  degradation. 

(2)  In  the  eastern  portion  of  the  project  area,  classified  as 
East  Cross  Timbers,  there  is  evidence  of  misused  land.  Most  of 
these  lands  are  abandoned  and  are  in  the  "Old  Field"  stage  of 
ecological  succession.  In  the  past,  some  areas  in  the  flood  plains 
were  farmed,  but  the  recurrence  of  flooding  hampered  these  efforts. 

Evidence  of  improper  cultivation  practices  is  also  apparent  in  this 
area. 

(3)  Within  the  project  area,  man  has  inconsiderably  used 
areas  for  solid  waste  disposal,  especially  along  the  streams  at 
road  crossings .  Automobile  salvage  yards  are  scattered  across  the 
fields,  clashing  with  the  landscape. 

(4)  Mining  operations  have  also  changed  the  landscape  in  the 
area.  The  biggest  offenders  are  sand  and  gravel  pit  mining 
operators.  The  soil  profile  has  been  destroyed  by  overburden  being 
left  in  piles  instead  of  being  leveled  upon  completion  of  mining 
operations.  This  type  of  land  alteration  limits  the  usability  of 
the  area. 

(5)  The  lands  required  for  the  Aubrey  Lake  project  are  rural, 
with  most  of  them  being  devoted  primarily  to  pastureland,  and,  to  a 
lesser  extent,  to  cropland.  Other  minor  uses  include  mining  of 
sand  and  gravel,  automotive  repair  garages,  and  a  housing  and 
recreational  development  project  known  as  Pioneer  Valley  on 
Persimmon  Creek,  a  tributary  of  the  Elm  Fork. 

(6)  It  is  estimated  that  about  93  percent  of  the  land  required 
for  Aubrey  Lake  is  developed  for  agricultural,  mining,  manufacturing, 
service,  and  commerce  related  industrial  uses,  and  for  roads,  resi¬ 
dences,  and  farmsteads.  The  density  of  development  in  the  reser¬ 
voir  area  is  low. 

c.  General  Economy .  The  general  econony  of  the  proposed 
Aubrey  Lake  area  and  its  watershed  is  comprised  of  the  usual 
wholesale  and  retail  business  activities,  a  number  of  industrial 
enterprises,  and  several  large  educational  institutions.  Livestock 
and  crop  production  amounts  to  over  $30  million  annually.  Due  to 
the  proximity  of  Lake  Texoma  and  Lewisville  and  Grapevine  Lakes, 
income  in  the  project  area  derived  from  supporting  recreational 
activities  at  these  lakes  is  increasing.  Job  opportunities  in  the 
Dal las -Fort  Worth  metropolitan  area  are  also  available  as  sources  of 
income  for  residents  in  this  area. 

d.  Employment .  The  rate  of  employment  in  these  two  counties  { 

continues  to  be  high.  The  unemployment  rate  for  these  two  counties 
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was  reported  in  April  1972  to  be  only  2.3  percent  of  the  total  work 
force.  Table  11-14  shows  the  distribution  of  the  work  force  as  of 
April  1972  based  on  Texas  Employment  Gooaission  data. 


Table  11-14 

Work  Force  Distribution 
Number  of  Workers  Nuaber  of  Workers 


in  Cooke  County 

in  Denton  County 

Area  Total 

Manufacturing 

1,900 

3,500 

5,400 

Nonmanuf acturi ng 

5,700 

16,300 

22,000 

Agriculture 

800 

1,600 

2,400 

Unemployed 

300 

400 

700 

Total 

8,700 

21,800 

30,500 

jloyment  Opportunities. 


(1)  Employment  opportunities  in  the  proposed  Aubrey  Lake  area 
can  be  grouped  into  these  categories:  agriculture  and  related 
enterprises,  mining,  contract  construction,  commerce ,  service,  and 
manufacturing. 


(2)  The  major  groups  within  the  plant  and  animal  industries 
include  only  agriculture  and  forestry.  Agricultural  employment 
consists  of  the  production  of  crops  or  plants,  and  trees 
(excluding  forestry  operations),  and  the  keeping,  grazing,  and 
feeding  of  domesticated  animals .  Forestry  operations  offer  employ¬ 
ment  opportunities  in  cutting  of  firewood,  removal  of  native  trees 
for  landscaping,  and  harvesting  of  native  pecans. 


(3)  The  mining  industry  involves  the  economically  feasible 
extraction  of  minerals  which  occur  in  the  area.  These  extraction 
operations  include  quarrying  and  water  well  operations,  within  the 
proposed  project  area,  a  small  producing  oil  field,  some  sand  and 
gravel  quarries,  and  some  stripping  of  topsoil  are  present. 


(4)  The  contract  construction  category  refers  to  the  new 
construction  work,  additions,  alteration; ,  and  repair  of  iasebile 
structures.  This  includes  construction  of  houses,  farm  buildings, 
roads,  bridges,  railroads,  farm  ponds,  drilling  of  wells,  and 
placement  of  telephone  lines,  transmission  lines,  and  pipelines. 


(5)  The  commerce  category  includes  those  industries  which  are 
primarily  engaged  in  facilitating  the  transfer  of  the  ownership  of 
property.  A  salvage  yard  and  an  antique  shop  are  located  in  the 
reservoir  area. 
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(6)  The  service  category  includes  those  industries  which  are 
primarily  engaged  in  providing  benefits  that  are  directed  toward  the 
buyer's  person  or  property.  Within  the  proposed  reservoir  site  are 
one  automobile  repair  shop,  one  welding  shop,  one  American  Legion 
hut,  one  church,  a  baseball  camp  for  boys,  and  a  retreat  area  for 
recreation  and  relaxation. 

(7)  A  survey  conducted  by  an  N.T.S.U.  investigating  team  on 
employment  data  in  the  reservoir  site  indicates  that  only  33  percent 
of  the  people  living  in  the  proposed  reservoir  site  have  full 
employment  in  the  area,  while  less  than  33  percent  receive 

only  a  part  of  their  income  within  the  reservoir  site,  and  more 
than  33  percent  derive  no  income  from  within  the  reservoir  site. 
Observations  upstream,  downstream,  and  adjacent  to  the  proposed 
reservoir  site  reveal  the  existence  of  a  similar  employment  pattern 
throughout  the  area  near  the  proposed .reservoir. 

(8)  This  is  an  area  where  agriculture  is  practiced  extensively; 
this  development  of  farmsteads  supplements  incomes.  There  are  three 
dairy  operations  in  the  reservoir  site.  Some  additional  income  is 
derived  through  gas  and  oil  leases,  and  the  sale  of  sand  and 
gravel,  firewood,  and  native  pecans. 

(9)  A  part  of  this  land  is  owned  and  operated  by  persons  living 
in  communities  at  a  distance  from  the  reservoir  site.  These  owner- 
operators  live  in  such  places  as  Pilot  Point,  Denton,  and  Dallas. 
Many  of  them  gain  only  part  of  their  income  from  lands  in  the  reser¬ 
voir  site. 

f.  Ho  us  ing . 

(1)  Housing  includes  the  site  of  residence.  This  may  be  a 
single  house,  or  it  may  be  a  farmstead  with  a  house,  a  yard,  and  all 
the  buildings  surrounding  the  house.  Also  included  are  the  other 
buildings  in  the  project  area.  This  is  a  rural  area  with  no  cluster 
of  houses  which  can  be  considered  to  be  a  hamlet,  village,  town,  or 
city. 

(2)  The  existing  housing  in  the  reservoir  site  is  of  about 
average  density  for  a  rural  area  in  this  region.  There  are 
approximately  280  buildings  in  the  project  boundaries.  Of  these, 

63  are  inhabited  houses,  6  are  mobile  homes,  14  are  vacant  houses, 
and  21  are  abandoned  houses.  In  addition,  there  is  an  American 
Legion  building  and  a  baseball  camp  with  three  buildings . 

g.  Social  Interactions.  Social  interactions  are  the  activities 
of  the  area  which  are  a  part  of  people's  lives.  These  include 
interrelationships  created  by  churches,  clubs,  schools,  camps  and 
retreats,  entertainment,  recreational  activites,  and  travel 

and  shopping  patterns.  The  following  social  activities  which  are 
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an  inportant  part  of  people's  lives  exist  in  the  project  area: 

(1)  A  baseball  camp  for  boys,  which  provides  an  opportunity  to 
learn  the  sport  of  baseball ,  enjoy  recreation,  and  develop  friend¬ 
ships. 

(2)  A  retreat  area  located  northwest  of  Pilot  Point  which  pro¬ 
vides  facilities  for  recreation  and  relaxation. 

(3)  The  St.  James  Baptist  Church,  used  for  regular  meetings  and 
social  functions. 

(4)  The  Bloomfield  Cemetery  and  church  building,  where  people 
gather  annually  to  clear  the  cemetery  of  undesirable  vegetation.  At 
this  event,  the  social  value  occurs  as  the  people  work  and  visit 
together,  some  people  seeing  each  other  only  this  one  time  each  year. 
People  bring  food  and  eat  together.  This  is  the  only  time  the  church 
building  is  used. 

(5)  Bodies  of  water  which  provide  sites  for  recreation  and  use 
of  leisure  time.  Many  people  fish  in  the  streams  and  some  swim 
there.  There  is  also  some  picnicking,  hunting,  and  target  practice. 

(6)  Several  families  have  lived  at  their  present  homesites  more 
than  50  years,  and  two  families  for  68  years.  Some  farms  have  been 
owned  by  the  same  family  since  the  middle  and  late  1800's.  This 
has  resulted  in  longstanding  friendships  with  rural  neighbors  and 
with  townspeople  where  these  people  shop. 

(7)  In  the  project  area,  there  are  46  children  attending 
school  in  the  school  districts  of  Sanger,  Valley  View,  Pilot  Point, 
and  Tioga. 

h.  Economic  Conditions  and  Trends. 

(1)  Land  Values.  Because  of  the  proximity  of  the  Dal las -Fort 
Worth  metropolitan  area  and  excellent  water -based  recreational 
areas,  along  with  the  population  and  income  growth  in  the  study 
area,  land  values  have  been  increasing.  Competition  for  the 
available  land  resources  is  expected  to  push  land  values  even  higher. 
The  latest  available  figures  on  agricultural  land  prices  are  from 
the  1969  agricultural  census  and  indicate  a  66  percent  average 
increase  in  the  value  of  land  for  agricultural  purposes  from  1964  to 
1969.  Table  11-15  shows  the  land  values  and  the  percentage  of 
increase  in  value  during  that  period  of  time.  It  is  estimated 
that  the  1973  values  are  considerably  higher  than  those  values 
shown  in  the  table. 
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Table  11-15 


County 

Average  Value 

of  Agricultural  Land 

Per  Acre 

From  1964 

Agricultural  Census 

From  1969 

Agricultural  Census 

Percent  Increase 
1964  to  1969 

Cooke 

$144 

$207 

44 

Denton 

$274 

$508 

85 

Grayson 

$173 

$267 

54 

(2)  Taxation .  County  and  city  tax  rates  on  real  property  are 
important  indicators  of  economic  stability  within  the  area.  Low  tax 
rates  are  a  good  indication  that  conditions  are  favorable  for  future 
growth.  Hie  highest  county  tax  rate  shown  for  any  county  in  Texas 
in  1970  was  $2.55,  and  the  lowest  was  $0.70.  Table  11-16  shows  the 
tax  rates  for  the  study  area. 


Table  11-16 

Tax  Rate  Per  $100  Assessed  Valuation 


1969 

1970 

Cooke  County 

$0.82 

$0.82 

Denton  County 

$0.95 

$0.95 

City  of  Gainesville 

$1.20 

$1.20 

City  of  Denton 

$1.50 

$1.50 

i .  Agricultural  Trends . 

(1)  A  study  of  the  significant  trends  in  agriculture  shows  that 
farm  units  are  becoming  larger,  involving  a  much  larger  investment. 
The  size  of  the  average  farm  unit  increased  about  13  percent  from 
1959  to  1964,  while  average  farm  values  increased  almost  70  percent. 

(2)  Major  land-use  changes  during  the  period  from  1958  to  1967 
include  significant  decreases  in  cropland  acreage  and  increases  in 
land  used  for  permanent  pasture. 

(3)  Agricultural  income  in  the  area  increased  from  a  total  of 
about  $20,000,000  in  1964,  to  about  $31,000,000  in  1970,  a 

55  percent  increase.  These  trends  are  expected  to  continue. 

Table  I1-17  shows  major  land-use  changes  from  1958  to  1967  according 
to  the  Conservation  Needs  Inventory  of  the  Soil  Conservation  Service. 
Table  11-18  shows  changes  in  size  and  average  value  of  farms  from 
1959  to  1964  according  to  the  latest  available  agricultural  census. 
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Table  11-17 


General  Land  Use 

(Acres) 

-  Study  Area 

Area 

Total 

Acreage  Change 

Land  Use 

1958 

1967 

1958  to  1967 

Cropland 

456,600 

354,298 

-102,302 

Pasture 

137 ,400 

287,737 

+150,337 

Range 

318,600 

304,525 

-14,075 

Forest 

104,600 

83,260 

-21,340 

Urban 

51,000 

53,597 

+2,597 

Federal 

64,800 

64,800 

- 

Other  1/ 

47,200 

13,831 

-33,369 

1/  Does  not 

Include  large  bodies  of  water. 

Table 

11-18 

Average  Size  and 

Value  of  Farms 

Cooke  County 

Denton  County 

Sizei 

Average  per  farm  1959  (acres) 

332.2 

263.6 

Average  per  farm  1964  (acres) 

358.8 

308.7 

Change  1959  to  1974  (percent) 

+8 

+17 

Value : 

Average  per  farm  1959 

$31,950 

$45,906 

Average  per  farm  1964 

$52,262 

$83,804 

Change  1959  to  1964  (percent) 

+64 

+83 
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j .  Communication,  Transportation,  and  Utility  Networks.  Itie 
following  communication,  transportation,  and  utility  elements  are 
located  within  the  proposed  project  area . 

(1)  U.S.  Highway  377 

(2)  F.M.  Roads  372,  455,  and  922 

(3)  County  roads 

(4)  Texas  and  Pacific  Railroad 

(5)  Telephone  facilities  (Valley  View,  General,  and  Central 
Telephone  Companies) 

(6)  Electric  power  facilities  (Community  Public  Service 
Company,  Denton  County,  and  Cooke  County  Cooperatives) 

(7)  Pipelines  (Atlantic  Richfield  Co.,  Lone  Star  Gas,  Green 
Springs,  and  Mountain  Springs  Water  Corporations). 

8.  Water  Supply  and  Recreational  Needs . 

a.  Water  Supply.  The  urban  and  industrial  areas  of  the  Trinity 
River  Basin  are  in  a  period  of  rapid  economic  expansion  at  a  rate 
almost  l2]  times  the  national  average.  An  anticipated  continued 
increase  in  population  and  economic  growth  throughout  the  basin 
requires  maintenance  of  adequate  water  supply  facilities  and 
development  of  the  surface  and  ground-water  resources  of  the  basin 
to  meet  future  demands . 

b.  Recreational  Needs .  The  increasing  urban  population  has 
severely  strained  the  capability  of  the  existing  lake  facilities 

to  meet  the  recreation  demand.  With  the  increasing  rate  of  demand, 
there  will  not  be  enough  surface  water  to  meet  the  future  population's 
recreation  needs.  The  projected  unmet  recreational  needs  for  the 
Aubrey  market  area  are  as  follows : 

1980  1990  2000  2010  2020 

3,432,551  5,105,540  7,158,338  9,645,353  12,593,418 

Indications  are  that  water-oriented  recreation  needs  will  continue 
to  exceed  the  increasing  number  of  facilities  being  provided.  The 
demand  for  recreational  outlets  is  demonstrated  by  the  usage  of 
recreational  facilities  at  existing  projects  in  the  area.  This 
project  fits  into  the  planning  scheme  for  greenbelt  areas  and 
recreational  corridors  as  proposed  by  the  North  Central  Texas 
Council  of  Governments  in  their  recently  completed  Open  Space  Plan (19) . 
The  project  would  provide  opportunities  for  up  to  6,240,000 
recreation  days  annually.  The  principal  recreation  resources  of 
Aubrey  Lake  will  be  the  scenic  beauty  of  the  lake,  a  favorable 
climate,  and  fish  and  wildlife  resources  of  the  project  area.  It 
has  been  estimated' that  streams  of  the  project  area  provide  about 
5,000  man-days  of  fishing  annually  and  the  ponds  and  reservoirs 
provide  about  1,000  man-days  of  fishing  annually.  Additionally, 
the  area  provides  an  estimated  4,400  man-days  of  upland-game 
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hunting,  400  man-days  of  waterfowl  hunting  and  9,000  man-days  of 
non-consumptive  wildlife-oriented  recreation.  Tree  cover,  ease 
of  access,  topography,  and  suitable  water  depths  for  water- 
oriented  recreation  will  be  the  factors  determining  the  number  of 
sites  to  be  selected  for  recreational  development.  The  scope  of 
development  will  be  based  upon  the  visitation  demand  in  the  day- 
use  market  area  and  the  optimum  capacity  of  the  project.  The 
estimates  of  recreational  use  at  Aubrey  Lake  are  based  primarily 
upon  the  anticipated  recreational  activities  of  the  people  within  the 
day -use  market  area  of  the  project,  their  need  for  outdoor 
water-oriented  recreational  experiences,  and  the  resources  available 
to  meet  this  need.  This  area  was  determined  to  be  the  area  within 
50  miles  of  the  project.  Tables  11-19  and  11-20  show  the  population 
projections  and  projected  recreational  needs  for  this  area.  Based  on 
the  population  projections  and  recreational  needs  projections  of  the 
day-use  market  area,  the  optimum  capacity  of  6,240,000  recreation  days 
annually  would  be  reached  by  1995.  This  project  will  help  to  meet  the 
recreational  needs  estimated  in  the  "Statewide  Comprehensive  Outdoor 
Recreation  Plan"  prepared  by  the  Texas  Parks  and  Wildlife  Department  (37) . 
There  also  is  an  indication  that  water-oriented  recreation  needs  will 
continue  to  exceed  the  increasing  number  of  facilities  being  provided. 
Projects  like  Aubrey  Lake  will  help  to  reduce  the  deficit  in  needed 
recreational  outlets. 


1980 

2,837,177 


Table  11-19 

Area  Population  Projection 
1990  2000  2010 

3,569,460  4,349,701  5,225,821 


2020 

6,181,788 


1980 

3,432,551 


Table  11-20 


Projected  Recreational  Needs 
(Visitors  Annually) 


1990 


$ ,105,540 


2000 


7,158,338 


2010 

9,645,353 


2020 

12,593,418 
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9.  Programs  of  Other  Agencies . 

a.  Soil  Conservation  Service. 

(1)  Presently  the  Soil  Conservation  Service  of  the  U.s. 

Department  of  Agriculture  has  a  work  plan  in  operation  for  the 
Elm  Fork  watershed  of  the  Trinity  River  watershed.  In  general, 
this  area  is  in  proximity  to  Gainesville,  Texas,  which  is  also  in 
the  watershed  of  the  proposed  Aubrey  Lake  project. 

(2)  This  Soil  Conservation  Service  plan  combines  land  treat¬ 
ment  practices  with  flood  prevention  measures  which  contribute 
directly  to  soil  and  water  conservation  and  flood  prevention.  This 
flood  prevention  plan  covers  that  portion  of  the  Elm  Fork  above  its 
confluence  with  Clear  Creek,  excluding  the  drainage  area  of  Isle  du 
Bois  Creek,  under  the  Flood  Control  Act  of  1944. 

(3)  Of  105  floodwater  retarding  structures  planned,  92  have 
been  constructed.  Six  of  these  structures  have  been  constructed  in 
the  lower  Elm  Fork  watershed  at  a  cost  to  the  Federal  Government  of 
approximately  $260,000.  Spring,  Wheeler,  Pecan,  Dry  Elm,  and  Brushy 
Creeks  are  the  major  tributaries  in  this  watershed  (41) . 

b.  Environmental  Protection  Agency.  The  municipalities  listed 
in  table  11-21  are  the  towns  in  the  Aubrey  Lake  area  which  have 
wastewater  treatment  facility  projects  in  which  the  Environmental 
Protection  Agency  is  currently  participating. 

c.  Agricultural  Stabilization  and  Conservation  Service. 
Correspondence  with  the  Executive  Directors  for  the  Agricultural 
Stabilization  and  Conservation  Service  of  Denton,  Grayson,  and 
Collin  Counties  advises  us  that  they  are  not  participating  in  any 
programs  in  the  general  area  of  the  Aubrey  Lake  project. 

d.  Bureau  of  Sport  Fisheries  and  Wildlife.  The  Bureau  of  Sport 
Fisheries  and  Wildlife,  in  cooperation  with  the  Texas  Parks  and  Wildlife 
Department  is  carrying  out  various  fishery  and  wildlife  programs  in  the 
watershed. 

e.  Texas  Water  Quality  Board.  The  Texas  Water  Quality  Board 
reports  that  the  following  municipalities  are  participating  in  the 
"Self  Reporting  System"  and  are  discharging  effluents  from  their 
sewage  treatment  plants  into  the  tributary  streams  of  the  drainage 
basin  for  the  proposed  Aubrey  Lakei  Aubrey,  Collinsville, 

Gainesville,  Gunter,  Lindsay,  Muenster,  Pilot  Point,  Sanger,  Tioga, 
and  Valley  View. 

f .  North  Central  Texas  Council  of  Governments. 

(1)  The  North  Central  Texas  Council  of  Governemnts  has  initiated  a 
plan.  Open  Space  for  North  Central  Texas:  A  Policies  Plan,  which 
should  serve  as  a  point  of  departure  for  more  detailed  individual 
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Table  11-21 


Environmental  Protection  Agency  Projects 
in  the  Aubrey  Lake  Area 


Applicant 

Argyle ,  Texas 

Corinth  (Denton  S.T.P.) 


Receiving  Stream 
Hickory  Creek 


Flower  Mound 
Frisco 


Pecan  Creek  to 
Lewisville  Lake 


Denton  Creek 


Stewart  Creek  to  Lewisville 
Lake 


Gainesville 

Haslet 

Lewisville 

Ponder 

Sanger 


Henrietta,  Harriet,  and 
Denton  Creeks 

Prairie  Creek,  Timber  Creek 
Denton  Creek 
Clear  Creek 
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county  open  space  plans  in  whidi  the  county  governments  would  have 
greater  involvement.  This  plan  should  be  a  significant  step 
toward  identifying  and  realizing  an  optimal  open  space  system  for 
North  Central  Texas  (19) . 

(2)  This  plan  advocates  the  necessity  for  provision  and 
development  of  outdoor  recreation,  in  the  form  of  green  open 
spaces ,  as  a  vital  part  of  the  urban  growth  process .  "Open  space 
serves  five  basic  functions:  (a)  resource  production;  (b)  resource 
preservation;  (c)  protection  of  social,  cultural,  and  natural 
amenities  which  contribute  to  the  pifelic  good;  (d)  environmental 
protection  and  public  safety;  and  multiple  use  of  intraregional 
"corridors"  (19) . 

(3)  Some  of  the  main  objectives  outlined  in  the  program 
include:  development  and  maintenance  of  both  initial  and  long- 
range  comprehensive  open  space  plans;  determination  of  existing 
open  space  deficiencies;  encouragement  of  State  and  local  govern¬ 
ments  to  remedy  existing  deficiencies  and  to  acquire  open  space  in 
advance  of  intended  development;  seeking  local  and  State  legis¬ 
lation  to  set  aside  marginal  land  in  urban  areas  for  open  space; 
and  encouragement  and  development  of  methods  for  joint  planning, 
development,  and  financing  of  open  space  and  recreational  areas  (19)  . 

g.  Other  Agencies.  Other  Federal  and  State  agencies  involved 
with  roads  and  health,  education,  and  welfare  programs  are  carrying 
out  and  coordinating  a  variety  of  programs  within  the  watershed. 

10 .  Lewisville  Lake  Component. 

a.  Flood  Control  Reallocation.  As  envisioned  in  the  compre¬ 
hensive  Trinity  River  plan  of  improvement,  Aubrey  Lake  and 
Lewisville  Lake  will  work  in  combination  to  provide  flood  control 
and  water  conservation  on  the  Elm  Fork  of  the  Trinity  River.  As  a 
result  of  the  Aubrey  project,  there  will  be  a  transfer  of  a  portion 
of  the  flood  control  storage  from  Lewisville  Lake  to  Aubrey  Lake . 

Also,  the  water  conservation  pool  elevation  of  Lewisville  Lake  will 
be  increased  from  515  feet  msl  to  522  feet  msl. 

b.  Area  Vegetation.  This  rise  in  elevation  of  the  conservation 
pool  will  inundate  an  additional  6,400  acres,  of  which  approximately 
33  percent  is  sparsely  timbered.  This  33  percent  is  located  primarily 
in  the  southern  and  eastern  sections  of  the  project.  The  remaining 

67  percent  of  the  additional  acreage  to  be  inundated  contains  brush, 
brushy  grassland,  and  grassland.  The  aquatic  vegetation  on  the 
Lewisville  project  is  limited  primarily  to  algae  and  water  tolerant 
trees  such  as  willows  and  cottonwoods.  The  absence  of  smaller 
aquatic  vascular  plants  is  the  result  of  lake  level  fluctuations  and 
tuzbidity  caused  by  the  wind  and  powerboat  created  wave  washing. 
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c.  Area  Wildlife.  The  timbered  areas  around  Lewisville  Lake 
are  suitable  mainly  for  squirrels,  birds,  and  other  small  animals 
which  can  adapt  to  the  presence  of  human  populations.  The  brushy 
and  grassy  areas  are  more  suitable  for  mourning  doves,  rabbits, 
bobwhites,  and  foxes.  Many  waterfowl  such  as  green-winged  and  blue¬ 
winged  teals,  pintails,  shovelers,  scaups,  baldpates,  canvasbacks, 
redheads,  blue  geese,  snow  geese,  and  Canada  geese  are  typical 
residents  in  or  migrants  to  the  area.  About  300  mallards  are 
reported  to  winter  on  Lewisville  Lake,  which  provides  about  2,350 
man-days  of  waterfowl  hunting  at  this  existing  lake. 

d.  Area  Fishery.  Lewisville  Lake  is  usually  murky  and  the 
fish  habitat  is  generally  of  poor  quality.  The  lake  is  over- 
populated  with  gizzard  shad,  smallmouth  buffalofish,  gar,  and  carp. 
Species  taken  by  sport  fishermen  include  white  crappie ,  white  bass , 
largemouth  bass,  carp,  bluegill,  and  catfish.  There  are  about 
650,000  man-days  of  fisherman  use  on  the  project. 

11 .  Basin  Future  Without  the  Project. 

a.  Physiography .  Although  the  general  physiography  of  the 
watershed  is  not  expected  to  change  dramatically  over  the  next 

100  years  (the  expected  life  of  the  project) ;  if  the  project  is  not 
constructed  a  certain  amount  of  change  is  to  be  expected.  This 
change  could  result  from  continued  sand  and  gravel  mining 
operations  or  from  the  subdivision  of  farms  for  svfcurban  develop¬ 
ment.  Some  small  farm  units  could  be  combined  to  create  larger 
farm  units. 

b .  Geology .  Ground-water  reserves  will  continue  to  be  tapped 
by  residents  of  the  watershed,  and  this  will  further  lower  the  local 
water  table. 

c.  Hydrology .  The  quality  of  surface  water  in  this  section  of 
the  Elm  Fork  of  the  Trinity  River  should  remain  good.  This  con¬ 
clusion  is  based  on  the  premise  that  soil  and  water  conservation 
techniques  will  continue  to  be  improved  and  implemented,  and  that 
sewage  treatment  plants  will  continue  to  be  upgraded  to  the  point 
that  all  effluent  will  meet  desirable  standards.  These  improve¬ 
ments  may  be  offset  to  some  extent  by  runoff  from  homesites  and 
farms  where  agricultural  chemicals  are  used. 

d.  Biology .  Many  natural  areas  will  be  converted  to  planned 
use  areas  which  will  entail  the  changing  of  botanical  comnunities  in 
both  terrestrial  and  aquatic  settings..  Broadleaf  uniola  (Uniola 
latifolia)  and  Canadian  wildrye  (Elymus  canadensis)  are  locally 
classified  as  threatened  species  (10),  respectively,  and  could  cease  to 
exist  here  if  their  habitats  are  disrupted.  Area  fisheries  will 
continue  on  their  present  precarious  course,  except  in  farm  ponds 

and  stock  tanks  where  they  can  receive  intensive  management.  Area 
wildlife  may  also  receive  management  attention  on  private  land 
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holdings.  Such  management  could  maintain  or  slightly  increase 
productivity,  but  would  decrease  diversity  of  species.  Unique  or 
exotic  species  may  be  introduced.  No  fish  or  wildlife  species  now 
inhabiting  the  area  are  expected  to  become  a  threatened  species. 

e.  Esthetics .  The  esthetic  appeal  of  the  area  may  become 
enhanced  by  landscaping  of  homes it es  and  grounds.  However,  this 
may  be  offset  by  some  residents  who  will  not  try  to  beautify  their 
property  and  who  will  use  their  property  as  storage  areas  for 
inoperable  machinery.  Industry  could  move  into  this  area  and  affect 
the  esthetic  quality  of  air,  land,  and  water. 

f •  Archeological  and  Historical  Elements .  Archeological  and 
historical  sites  could  be  destroyed  inadvertently  by  normal 
activities  or  when  discovered,  could  be  restored  or  preserved  by 
residents,  historians,  or  scholars. 

g.  Social,  Cultural,  and  Economic  Elements.  Social,  cultural, 
and  economic  trends  in  the  area  will  be  dictated  by  the  development 
and  growth  of  the  Dallas -Denton-Fort  Worth  metroplex  where  most 
employment  will  continue  to  be  located.  Small  conmunities  in  the 
watershed  will  continue  to  grow,  and  will  eventually  become  part 

of  the  ever-increasing  Dallas -Fort  Worth  metroplex. 

h.  Water,  Recreation,  and  Flood  Control  Needs. 

(1)  Water  Supply. 


(a)  At  the  present  time,  the  city  of  Dallas  supplies  water  to 
17  customer  cities  in  the  Dallas -Fort  Worth  market  area  and  is 
studying  the  possibility  of  supplying  water  to  an  additional  five 
customer  cities  located  within  the  Trinity  River  watershed,  since 
the  city  of  Dallas  must  anticipate  the  water  supply  demands  of  this 
rapidly  expanding  area  of  the  Southwest,  a  study  entitled  "Dallas 
Long  Range  Water  Supply"  was  initiated.  An  interim  report  of  this 
study (11)  indicated  that  the  Elm  Fork  area  north  of  Dallas  would 
have  a  water  supply  deficit  of  134  mgd  by  the  year  2000.  Table  11-22 
depicts  the  reservoirs  considered  in  the  report  to  determine  if  they  would 
be  able  to  prevent  the  134  mgd  deficit  forecast  for  the  year  2000. 

(b)  Although  the  data  in  table  11-22  are  based  on  an  interim 
report  and  may,  therefore,  be  subject  to  some  final  modification, 
they  reveal  the  following  pertinent  facts: 

1  Sulphur  Bluff  1  and  Sulphur  Bluff  2  will  not  provide 
water  by  the  year  2000. 

2  Without  Aubrey  Lake,  the  Roanoke,  Cooper,  and  Lakeview 
Lakes  will  provide  only  61.6  mgd  of  the  required  134  mgd. 


$0.0811 


$0.3027 
$0.1323 

Sulphur  Bluff  1  53.7  $0.2044 

Sulphur  Bluff  2  60.0  $0.1262 


Lakeview 


9.1 


$0.3250 


3,  The  weighted  average  cost  of  water,  not  including  the  cost 
of  piping  the  water  to  treatment  plants,  from  Roanoke,  Cooper,  and 
Lake view  Lakes  is  $0.1967  per  1,000  gallons  for  61.6  mgd. 

4_  If  the  water  from  Aubrey  Lake  is  not  available  to  Dallas, 
alternate  sources  must  be  found.  Water  from  these  sources,  which 
would  probably  be  more  remotely  located,  can  be  expected  to  cost 
at  least  as  much  as  the  $0.1967  average  cited  above. 

_5  Replacement  of  the  Aubrey  Lake  source  of  62.8  mgd  at  $0.0811 
per  1,000  gallons  with  water  at  $0.1967  per  1,000  gallons  will  cost 
the  city  of  Dallas  an  additional  $2,649,800  per  year. 

(c)  Previous  studies  conducted  by  the  Corps  of  Engineers  for 
the  Aubrey  Lake  project  indicate  a  variation  from  the  preliminary 
study  results  prepared  by  Forrest  and  Cotton,  Inc.  for  the  city  of 
Dallas.  An  annual  cost  of  $2,129,100  has  been  allocated  to  Dallas 
for  an  average  of  63.66  mgd,  or  $0.0915  per  1,000  gallons.  On  this 
basis,  the  additional  cost  to  Dallas  to  replace  the  Aubrey 
Lake  source  is  $2,411,400,  or  $238,400  less  than  indicated  from 
interpretation  of  the  Forrest  and  Cotton,  Inc.  study  (11)  . 

(d)  These  observations  indicate  the  critical  need  by  the  city 
of  Dallas  for  the  Aubrey  Lake  project  from  both  the  standpoint  of 
time  and  money. 

(2)  The  Recreation  Demand  and  Recreation  Needs. 

(a)  Recreation  Demand. 

1^  The  Outdoor  Recreation  Review  Commission,  the  Bureau  of 
Outdoor  Recreation,  and  the  Texas  Parks  and  Wildlife  Department 
have  concluded  from  past  trends  that  outdoor  recreation  participation 
can  be  expected  to  increase  significantly  in  future  years.  This  will 
be  particularly  true  in  highly  urbanised  areas  such  as  the  Dal las - 
Denton- Fort  Worth  metroplex.  The  following  factors  contribute  to 
the  increased  demand  for  outdoor  recreations 

a  A  rapid  population  growth  in  this  (urea  of  the  State; 

b  An  increase,  larger  than  the  national  average,  in  the 
number  of  older  people,  retired  or  otherwise,  with  time  for 
outdoor  recreation; 

£  An  increase,  larger  than  the  national  average,  in  the  number 
of  young  people  not  yet  in  the  labor  force; 

d  Steady  growth  in  the  per  capita  real  income; 
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£  Improved  travel  facilities}  and 

£_  Increased  amounts  of  leisure  time . 

2_  A  reasonably  accurate  picture  of  the  increasing  demand  for 
water-based  outdoor  recreation  can  be  gathered  from  examination  of 
recreation  visitation  data  for  the  four  Corps  of  Engineers  lakes  in 
the  area.  These  four  lakes  have  45,510  surface  acres  in  their 
normal  conservation  pools,  and  they  attracted  a  total  of  9,783,500 
visitors  in  1972.  Visitation  has  increased  from  3,927,000  visitors 
in  1954  to  9,783,500  visitors  in  1972.  These  lakes,  althou^i 
heavily  used  for  recreation,  were  constructed  with  flood  control  as 
the  primary  purpose.  For  recreation  purposes,  there  are  not  enough 
access  areas,  picnic  areas,  swimming  beaches,  and  almost  no  camping 
or  rental  services.  The  increasing  urban  population  has  put  a 
severe  strain  on  the  existing  lake  facilities  to  meet  the  recreation 
demand.  With  the  severe  crowding  at  present,  and  the  increasing 
rate  of  demand,  there  is  not  enough  surface  water  to  meet  the 
future  population's  recreation  needs. 

(b)  Recreation  Needs. 

1_  Determination  of  recreation  needs  is  based  on  the  demand 
and  supply  characteristics  of  the  counties  that  comprise  the  Dallas - 
Denton -Fort  Worth  metropolitan  area.  Need  arises  when  the  demand 
for  recreational  opportunities  exceeds  the  supply  of  recreational 
opportunities,  and  conversely,  idle  recreational  capacities  exist 
when  the  supply  of  recreational  opportunities  exceeds  the  demand 
for  them. 

2  The  total  projected  unmet  recreational  needs  are  as  follows: 

1980  1990  2000  2010  2020 

3,432,551  5,105,540  7,158,338  9,645,353  12,593,418 

(c)  The  Importance  of  Meeting  Identified  Needs.  There  are 
millions  of  people  using  the  existing  lakes  and  facilities  in  the 
Dallas -Denton-Fort  Worth  area.  If  additional  water  resource  pro¬ 
jects  are  not  available  to  meet  the  increasing  demand  for  outdoor 
recreational  opportunities,  the  environment  of  existing  projects 
will  suffer  from  the  increased  amount  of  visitation,  the  quality  of 
the  recreational  experience  for  each  person  will  be  reduced,  and 
the  recreational  needs  of  this  area  will  not  be  met. 

(3)  Flood  Control  Needs .  Without  adequate  facilities  to 
regulate  runoff  from  the  major  portion  of  the  watershed,  flooding 
can  be  expected  on  and  along  the  Elm  Fork  at  almost  any  time  of  the 
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year.  Lewisville  Lake  would  continue  to  be  the  sole  source  of  flood 
control  for  the  Elm  Fork,  and  damages  resulting  from  floods  will 
likely  increase  if  unrestricted  urban  development  in  flood  plain 
areas  continues . 

i.  Other  Agencies.  Other  agencies  with  authority  to  implement 
various  programs  will  continue  to  try  to  provide  the  necessary  help 
to  satisfy  the  social ,  cultural,  economic,  water  supply,  and  recreation 
needs  which  will  develop  in  the  watershed. 


SECTION  III 

THE  ENVIRONMENTAL  IMPACT  OF  THE  PROPOSED  ACTION 


PLATT  HI  -  2 

Net  Effects  of  Aubrey  Lake  on  Downstream  Discharges  In  Cubic  Feet  Per 


Lewisville  -  Aubrey  Lakes  System) . 


SECTION  III  -  THE  ENVIRONMENTAL  IMPACT  OF  THE  PROPOSED  ACTION 
1.  Introduction  of  Environmental  Evaluation  System  (EES) . 
u  Need  for  an  Environmental  Evaluation  System. 

(1)  Traditionally,  most  fined,  decisions  bearing  on  the  feasi¬ 
bility  of  we£er  resource  projects  such  as  Aubrey  Lake  were  based 
primarily  on  benefit-cost  analyses  that  considered  cost  versus 
National  and  regional  economic  benefits.  These  costs  and  benefits 
were  readily  comparable  in  commensurate  monetary  terms.  However, 
the  mandate  of  the  National  Environmental  Policy  Act  of  1969  now 
requires  that  a  greatly  widened  range  of  effects  must  be  considered 

in  addition  to  costs  and  benefits  during  the  earliest  project  planning 
stages.  Central  to  these  effects  are  the  impacts  of  a  proposed 
project  on  the  natural  and  human  environment,  on  ecosystems,  on  the 
social  environment,  on  esthetics,  and  on  archeological  and  historical 
sites.  In  most  cases  these  impacts  are  not  measurable  at  present  in 
monetary  terms  or  in  other  comnens urate  units. 

(2)  In  order  to  effectively  analyze  the  wide  and  varied  range 
of  these  impacts  and  their  interactions,  and  to  evaluate  their 
relative  impact,  a  systematic  and  reproducible  method  of  impact 
measurement  in  commensurate  units  is  neoessary.  Toward  this  end, 
the  Bureau  of  Reclamation  commissioned  Battelle-Columbus  Laboratories 
to  develop  a  system  and  procedures  for  such  evaluations  for  water 
resource  projects. 

(3)  The  system  produced  by  Battelle-Columbus  Laboratories,  known 
as  the  Environmental  Evaluation  System  (51) ,  was  reviewed  by  the 
District  Engineer  for  its  applicability  to  water  resource  projects 
planned  in  the  Fort  Worth  District.  In  the  case  of  the  proposed 
Aubrey  Lake  project,  it  was  determined  that  use  of  the  Battelle- 
Columbus  Environmental  Evaluation  System  (EES)  would  provide  a  sound  basis 
for  evaluation  of  the  environmental  impacts  of  the  proposed  reservoir. 

As  a  result.  North  Texas  State  University  was  commissioned  to  conduct 
an  evaluation  of  the  proposed  Aubrey  Lake  site  employing  the  EES  (10) . 

b.  Description  of  the  Basic  Principles  Employed  in  the  ESS. 

Since  data  from  this  North  Texas  State  University  evaluation  form 
the  central  core  of  the  impact  material  presented  in  this  statement, 
a  brief  description  of  the  basic  principles  employed  in  the  EES  is 
included  in  this  environmental  impact  statement  in  order  to  provide 
an  insight  into  its  central  premise  and  method  of  application.  A 
more  complete  description  of  the  evaluation  procedures  with  mathema¬ 
tical  formulas  and  their  application  is  included  in  appendix  A. 

(1)  By  reducing  nature's  complex  environmental  system  with  its 
many  considerations  and  interactions  to  a  relatively  few  systematic 
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measurements  and  indicators,  the  EES  provides  a  useful,  effective, 
and  practical  tool  for  conducting  an  evaluation  of  the  impact  of  a 
proposed  action  on  the  environment.  Essentially,  the  EES  measures 
the  environmental  setting  with  and  without  the  proposed  action.  The 
results,  representing  the  sum  measurements  of  individual  environmental 
considerations  in  common  units  of  measurement ,  indicate  the  relative 
desirability  or  undesirability  of  the  proposed  action  from  an 
environmental  viewpoint.  However,  since  the  results  of  an  EB6 
evaluation  are  only  one  among  several  facets  considered  in  final 
evaluation  of  a  proposed  project,  a  negative  environmental  viewpoint 
does  not  in  itself  preclude  action  on  a  given  project. 

(2)  The  EES  divides  the  total  environment  into  4  main  categories, 
18  components  (subcategories) ,  and  78  parameters  (sub-subcategories). 
Each  of  the  78  parameters  represents  a  unit  of  environmental  signi¬ 
ficance  worthy  of  separate  consideration  and  is  assigned  a  number  of 
Parameter  Importance  Units  (PIU) .  The  number  of  PIU's  assigned 

to  each  parameter  reflects  the  relative  importance  of  the  particular 
parameter  in  the  total  environmental  picture  (plate  III-l) . 

(3)  To  determine  the  significance  that  the  proposed  action  has 
on  each  of  the  78  parameters,  the  project  setting  is  evaluated  to 
determine  the  quality  of  each  parameter  at  the  site  before  commencing 
and  after  completion  of  the  project.  This  quality  is  rated  on  a 
scale  from  zero  to  one,  with  zero  representing  extremely  low  quality 
and  one  representing  extremely  high  quality.  Each  "before"  and 
"after"  quality  rating  (EQ)  is  then  multiplied  by  its  respective 
assigned  parametric  units  (PIU)  to  obtain  an  Environmental  Importance 
Unit  (EIU)  value  before  and  after  the  proposed  action.  The  impact 

of  the  proposed  action  (project  impact)  for  each  parameter  is 
determined  by  subtracting  the  before  project  EIU  value  from  the  after 
project  EIU  value. 

(4)  Since  the  project  may  have  an  adverse  or  a  beneficial  effect 
on  the  various  parameters  considered,  the  project  impact  for  a 
particular  parameter  may  be  preceded  by  a  minus  (-)  or  a  plus  (+) 
sign.  A  minus  sign  indicates  an  adverse  environmental  impact  for  a 
parameter,  and  a  plus  sign  indicates  a  beneficial  environmental  impact. 
The  algebraic  sum  of  the  project  impacts  for  all  78  parameters 
indicates  the  positive  or  negative  environmental  impact  of  the 
proposed  action. 

(5)  Potential  problem  areas  arising  from  significant  adverse 

(-)  project  impact  changes  or  from  data  gaps  are  keyed  by  "red  flags." 
Red  flags,  therefore,  indicate  parameters  which  require  further 
detailed  study  and/or  which  should  be  given  special  consideration 
during  planning  and  modification  of  the  proposed  action.  A  mathema¬ 
tical  summary  of  each  of  the  four  main  categories  is  given  in 
tables  III-l,  III-2,  III-3,  and  III-4.  Table  II1-5  presents  an 
overall  summary  of  the  four  categories. 
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Table  XXX-1 


Sv— ary  of  the  EES  evaluation  of  the  Environmental 
Impact  of  tfaa  Aubrey  Reservoir  Project  on  Ecology 


Environmental 

Parameter 

Weight 

(PXU) 

With 

Project 

(EXO) 

Without 

Project 

(EXU) 

Net 

Change 

(BIU) 

Red  Flags 
Minor  Major 

Species  and  Populations 
(Terrestrial) 


Browsers  and  Grazers 

14 

2.80 

11.76 

-8.96 

X 

Crops 

14 

0.00 

5.70 

-5.70 

X 

Natural  Vegetation 

14 

0.00 

4.34 

-4.34 

X 

Pest  Species 

14 

10.50 

5.88 

•14.62 

• 

Upland  Game  Birds 

14 

0.21 

0.87 

-0.66 

X 

(Aquatic) 

Commercial  Fish  Species 

14 

4.54 

0.003 

+4.537 

Natural  Vegetation 

14 

1.12 

0.08 

+1.04 

Pest  Species 

14 

7.00 

8.40 

-1.40 

X 

Sport  Fish 

14 

6.06 

0.04 

+6.02 

Waterfowl 

14 

8.82 

4.62 

+4.20 

Habitats  and  Communities 
(Terrestrial) 


Food  Web  Index 

12 

0.84 

7.92 

-7.08 

X 

Land  Use 

Rare  and  Endangered 

12 

5.52 

3.96 

+1.56 

Species 

12 

6.00 

12.00 

-6.00 

X 

Species  Diversity 

14 

0.00 

0.91 

-0.91  • 

X 

(Aquatic) 

Food  Web  Index 

Rare  and  Endangered 

12 

6.72 

6.96 

-0.24 

Species 

12 

12.00 

12.00 

0.00 

River  Characteristics 

12 

6.36 

7.80 

-1.44 

X 

Species  Diversity 

14 

7.56 

8.82 

-1.26 

X 

Total 

240 

86.05 

102.06 

-16.01 

0 

10 
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Table  IXX-2 


Summary  of  the  EES  Evaluation  of  the  Environ— ntal 
Impact  of  the  Aubrey  Reservoir  Project  on  Environ¬ 
mental  Pollution 


With 

Without 

Net 

Environmental 

Weight 

Project 

Project 

Change 

Red  Flags 

Parameter 

(PIU) 

(EXU) 

(EXU) 

(EXU) 

Minor  Major 

Water  Pollution 

Basin  Hydrological  Loss 

20 

19.60 

19.60 

0.00 

BOD 

25 

20.00 

12.50 

+7.50 

Dissolved  Oxygen 

31 

27.90 

29.45 

-1.55 

Fecal  Conforms 

18 

9.00 

9.00 

0.00 

Inorganic  Carbon 

22 

22.00 

22.00 

0.00 

Inorganic  Nitrogen 

25 

24.25 

20.00 

+4.25 

Inorganic  Phosphate 

28 

0.00 

0.00 

0.00 

Pesticides 

16 

6.40 

8.00 

-1.60 

X 

pH 

18 

16.20 

16.20 

0.00 

Stream  Flow  Variation 

28 

28.00 

28.00 

0.00 

Temperature 

28 

26.60 

28.00 

-1.40 

Total  Dissolved  Solids 

25 

23.75 

23.75 

0.00 

Toxic  Substances 

14 

14.00 

14.00 

0.00 

Turbidity 

20 

3.00 

2.00 

+1.00 

Air  Pollution 

Carbon  Monoxice 

5 

5.00 

5.00 

0.00 

Hydrocarbons 

5 

5.00 

5.00 

0.00 

Nitrogen  Oxides 

10 

10.00 

10.00 

0.00 

Particulate  Hatter 

12 

12.00 

12.00 

0.00 

Photochemical  Oxidants 

5 

5.00 

5.00 

0.00 

Sulfur  Oxides 

10 

10.00 

10.00 

0.00 

Other 

5 

5.00 

5.00 

0.00 

Land  Pollution 

Land  Use 

14 

5.60 

11.48 

-5.88 

X 

Soil  Erosion 

14 

9.94 

8.12 

+1.82 

Noise  Pollution 

Noise 

4 

0.87 

2  <40 

-1.53 

X 

Total 

02 

309.11 

306.50 

+2.61 

1  2 
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Table  ZZI-3 


Summary  of  the  BBS  Evaluation  of  the  Environmental 
inpact  of  the  Aubrey  Reservoir  Project  go  Esthetics 


Environmental  Weight 

Parameter  (PIU) 

With 

Project 

_ iMSl _ 

Without 

Project 

_ ism _ 

Net 

Change 

(EIU) 

Red  Flags 
Minor  Major 

Land 

Geologic  Surface  Material 
Relief  and  Topographic 

6 

1.20 

0.84 

+0.36 

Character 

16 

0.32 

0.32 

0.00 

Width  and  Alignment 

10 

3.14 

1.90 

+1.24 

Air 

Odor  and  Visual 

3 

2.70 

2.70 

0.00 

Sounds 

2 

0.20 

1.10 

-0.90 

X 

Water 

Appearance  of  Water 

10 

4.32 

4.00 

+0.32 

Land  and  Water  Interface 

16 

4.03 

4.80 

-0.77 

Odor  and  Floating  Materials  6 

3.24 

2.40 

+0.84 

Water  Surface  Area 

Wooded  and  Geologic 

10 

7.24 

1.25 

+5.99 

Shoreline 

10 

9.08 

3.66 

+5.42 

Biota 

Animals  -  Domestic 

5 

2.00 

4.50 

-2.50 

X 

Animals  -  Wild 

Diversity  of  Vegetation 

5 

2.65 

2.75 

-0.10 

Types 

Variety  within  Vegetation 

9 

3.60 

3.15 

+0.45 

Types 

5 

1.60 

1.30 

+0.30 

Man-Made  Objects 

Man-Made  Objects 

10 

3.60 

3.90 

-0.30 

Composition 

Composite  Effect 

15 

6.60 

6.00 

+0.60 

Unique  Composition 

Total 

15 

0.00 

0.00 

0.00 

153 

55.52 

44.57 

+10.95 

0  2 
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Table  XII-4 


Summary  of  the  BBS  Evaluation  of  the  Environmental 
linpact  of  the  Aubrey  Rgaervoir  Project  on  Human  Interest 


Environmental 

Parameter 

Weight 

(PIU) 

With 

Project 

(EIU) 

Without 

Project 

(EIU) 

Net 

Change 

(EIU) 

Red  Flags 
Minor  Maior 

Educational/Scientific 

Packages 

Archeological 

13 

3.12 

7.80 

-4.68 

X 

Ecological 

13 

10.40 

7.80 

+2.60 

Geological 

11 

6.60 

2.20 

+4.40 

Hydrological 

11 

8.88 

6.66 

+2.22 

Historical  Packages 
Architecture  and  Styles 

11 

0.22 

2.20 

-1,98 

X 

Events 

11 

2.86 

2.20 

+0.66 

Persons 

11 

2.20 

1.10 

+1.10 

Religions  and  Cultures 

11 

1.76 

3.30 

-1.54 

X 

"Western  Frontier" 

11 

0.00 

0.00 

0.00 

Cultures 

Indians 

14 

0.00 

0.00 

0.00 

Other  Ethnic  Groups 

7 

0.00 

0.00 

0.00 

Religious  Groups 

7 

4.20 

4.20 

0.00 

Mood/Atmosphere 

Awe-Inspiration 

11 

1.32 

1.10 

+0.22 

Isolation/Solitude 

11 

2.20 

4.40 

-2.20 

X 

Mystery 

4 

1.60 

1.40 

+0.20 

"Oneness"  with  Nature 

11 

2.20 

1.10 

+1.10 

Life  Patterns 

Employment  Opportunities 

13 

10.66 

9.10 

+1.56 

Housing 

13 

9.49 

9.10 

+0.39 

Social  Interactions 

11 

7.84 

7.70 

+0.14 

Total 

20S 

75.55 

71.36 

+4.19 

0  4 
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.  Hydrological  Elements . 
a.  Water  Quality. 

(1)  In  the  Project  Area. 

(a)  General . 

1^  The  water  impounded  by  Aubrey  Dan  will  be  of  similar  quality 
to  that  presently  experienced  at  the  proposed  dassite.  Chemical  and 
biological  constituents  of  natural  waters  are  dependent  on  several 
factors  including  soil  types ,  physical  channel  characteristics, 
streamflow  characteristics,  climatic  characteristics ,  and  the 
activities  of  man .  Impoundment  of  Aubrey  Lake  will  change  both 
channel  and  flow  characteristics  in  the  lake  area.  The  activities 
of  man  will  change.  New  and  improved  domestic  wastewater  facilities 
planned  for  the  Elm  Fork  Basin  above  Aubrey  Dam  will  substantially 
reduce  stream  pollution.  All  of  these  factors  will  have  an  effect 
on  the  quality  of  water  in  Aubrey  Lake. 

2_  The  Trinity  River  Authority  has  conducted  an  additional  water 
quality  study  on  the  project.  The  results  of  this  study  were  pre¬ 
sented  to  the  Fort  worth  District,  Corps  of  Engineers,  in  a  report 
entitled  "Aubrey  Reservoir  Effect  on  Water  Quality"  (40) . 

(b)  Short-Term  Effects. 

1  The  short-term  effects  on  chemical  parameters  are  difficult 
to  predict.  They  depend  to  a  great  extent  on  the  chemical  and  organic 
content  of  the  inundated  soils.  Initially,  after  impoundment,  leach¬ 
ing  of  the  mineral  and  organic  constituents  of  the  soils  causes 
increases  in  color,  potassium,  forms  of  nitrogen,  and  biochemical 
oxygen  demand  (BOD) ,  with  corresponding  decreases  in  dissolved  oxygen 
concentrations  and  pH. 

2_  Impoundment  will  have  its  greatest  effect  on  biochemical 
oxygen  demand.  Inundating  standing  trees,  grasses,  and  organic 
soils  will  cause  an  immediate  increase  in  BOD.  The  largest  increases 
will  occur  in  heavily  forested  areas  not  cleared  before  inundation. 

The  total  effect  and  the  time  required  to  completely  neutralise  the 
problem  is  dependent  on  so  many  physical  and  climatological  factors 
that  it  defies  definition.  However,  with  median  flow  conditions  and 
normal  variations  in  lake  elevations,  the  effect  should  diminish  rapidly 
after  the  conservation  pool  is  filled. 

3^  Dissolved  oxygen  concentrations  in  the  lake  will  be  low 
initially,  reflecting  the  hi$i  BOD,  but  will  still  be  anple  to  stqport 
aquatic  life.  Dissolved  oxygen  will  recover  rapidly  as  the  BOD 
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concentrations  decrease.  Algae  growth  will  increase  due  to  the  inflow 
and  leaching  of  nutrients.  Initial  growth  in  some  areas  will  be  heavy, 
but  as  domestic  waste  loads  of  nutrients  are  reduced  and  bed  nutrients 
are  leached  out,  substantial  reductions  in  algae  will  occur.  Algae 
blooms  should  not  be  heavy  enough  to  affect  the  taste  or  odor  of  water 
withdrawn  near  the  dam  for  domestic  use. 

(c)  Long-Term  Effects.  The  long-term  effects  of  impoundments  on 
the  water  quality  are  not  as  great  as  the  initial  effects  shown  above. 
Hater  temperature  will  be  more  constant.  Turbidity  will  decrease, 
especially  near  the  dam.  It  has  been  shown  that  certain  constituents, 
such  as  inorganic  carbon,  ammonia,  and  coliform,  will  decrease  in  an 
impoundment;  therefore,  these  should  cause  no  adverse  effect  on  the 
Aubrey  Lake  project.  Improved  waste  treatment  facilities  will  also 
substantially  reduce  the  concentration  of  phosphorus,  suspended  solids, 
ammonia,  nitrites,  nitrates,  BOD,  and  coliform  entering  the  lake. 
Hardness  of  the  water  will  show  a  slight  increase  but  will  not  be 

a  problem.  Total  dissolved  solids  concentrations  will  decrease 
slightly  during  impoundment  due  to  dilution.  The  pH  may  undergo  a 
slight  depression  following  impoundment  because  of  organic  acids 
formed  by  leaching,  but  this  change  will  be  very  slight  and  will  not 
adversely  affect  water  quality.  However,  recreational  activities  at 
the  11  public  use  areas  will  have  the  potential  for  lowering  the 
quality  of  impounded  water.  By  implementing  a  sound  vegetation 
management  program,  the  polluting  products  of  erosion  should  not  enter 
the  lake  in  great  abundance.  Also,  by  utilising  the  latest  techniques 
for  treating  and  disposing  of  domestic  and  solid  wastes  generated  at 
the  public  use  areas  and  aboard  the  boats,  the  good  water  quality 
should  be  maintained. 

(d)  Summary.  The  overall  quality  of  the  water  impounded  by 
Aubrey  Lake  should  be  well  within  U.S.  Public  Health  Service  criteria 
for  surface  water  sources  of  public  water  supply.  New  and  improved 
waste  treatment  facilities  within  the  upper  Elm  Fork  Basin  should 
substantially  increase  the  quality  of  inflow.  The  water  in  Aubrey 
Lake  will  be  of  better  quality  than  that  presently  impounded  in 
Lewisville  Lake. 

(2)  Downstream  to  the  Gulf  of  Mexico. 

(a)  General .  When  the  attention  is  placed  strictly  on  effects 
on  water  quality,  the  source  of  the  water  supply  becomes  insignifi¬ 
cant.  An  expanding  population  will  require  a  dependable  source  of 
water,  and  the  water  quality  issue  will  be  dependent  mainly  on  the 
use-consumption  rate  and  adequate  treatment  in  the  Dallas -Denton - 
Fort  Worth  metroplex. 

(b)  Above  Dallas.  The  main  project  related  benefit  to  water 
quality  would  take  place  between  Aubrey  Lake  and  Dallas,  where  the 
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more  constant  flows  from  the  lake  would  aid  in  maintaining  the 
high  quality  water  in  the  Elm  Fork. 

(c)  From  Dallas  to  the  Gulf  of  Mexico.  With  Aubrey  Lake  situated 
on  the  Elm  Fork,  the  water  impounded  by  the  selected  damsite  would  be 
of  hic^i  quality.  However,  after  this  water  served  the  populations  in 
the  Dallas  area,  the  return  flows  reentering  the  Trinity  River  below 
Dallas  would  be  of  an  understandable  lower  quality.  Nevertheless,  the 
water  originally  impounded  at  Aubrey  Lake,  after  serving  the  Dallas 
area  and  being  returned  to  the  Trinity,  then  flowing  the  entire  distance 
to  the  Gulf  of  Mexico  with  many  more  use -consumption  and  treatment  factors 
entering  along  the  way,  would  lose  its  identity  completely  as  "Aiisrey 
water",  but  should  maintain  adequate  water  quality. 

b.  Water  Supply. 

(1)  Above  Dallas.  After  construction  of  the  dam,  water  not  released 
for  water  supply  to  the  cities  of  Dallas  and  Denton  will  be  held  and 
accumulated  until  the  conservation  pool  of  the  lake  is  attained.  A 
dependable  water  supply  of  84  mgd  initially  will  be  available  to  the 
cities  of  Dallas  and  Denton  after  deliberate  impoundment  is  initiated, 
and  the  conservation  pool  is  regulated  for  water  supply  purposes. 

(2)  From  Dallas  to  the  Gulf  of  Mexico.  Placing  a  dam  containing 
flood  control  and  conservation  storage  such  as  Aubrey  Lake  on  a  river 

or  stream  will  certainly  alter  the  natural  rate  of  flow.  Very  generally , 
the  dam  will  reduce  the  portion  of  high  flows  normally  recorded  during 
flood  periods  and  increase  the  low  flows  normally  recorded  during 
drought  periods.  The  result  will  be  a  more  uniform  flow  recorded  on 
the  river  or  stream,  with  a  reduction  in  the  very  large  fluctuations 
between  high  and  low  flews.  However,  while  aiding  the  "leveling  out" 
of  the  peak  high  and  low  flows ,  the  dam  serves  as  a  water  retention 
structure  with  releases  being  made  at  rates  different  from  the  inflow 
rates.  The  average  annual  flew  in  the  river  or  stream  below  the  dam 
will  be  slightly  reduced  because  of  evaporation  and  consumption  losses. 

In  order  to  assess  the  previously  described  probable  effects  that 
Aubrey  Dam  and  Lake  would  have  on  the  existing  Trinity  River  from 
Dallas  to  the  Gulf  of  Mexico,  flow  data  was  researched  and  accumulated 
on  the  Trinity  River  for  the  period  of  1924  to  1968.  The  net  effects 
that  Aubrey  Lake  would  have  had  on  reductions  and  increases  in  flows 
in  the  Trinity  River  are  shewn  in  plate  IIX-2.  The  sum  of  these  net 
effects  for  those  years  is  represented  by  an  average  annual  loss  of 
116  cfs  in  the  rate  of  flow  in  the  Trinity  River  below  Dallas.  To 
further  compare  this  reduction  to  the  flows  into  Trinity  Bay,  the 
deficit  of  116  cfs  was  subtracted  from  the  average  annual  flow 
recorded  at  Romayor  stream  gage  for  the  same  study  period,  1924-1968. 

This  amount  would  be  a  reduction  of  1.6  percent  in  the  average  annual 
flow  into  Trinity  Bay  at  this  point. 
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During  this  study  period  the  critical  drought  of  record 
occurred  from  1952  to  1957.  Due  to  the  constant  releases  from 
the  water  supply  storages  at  Aubrey  and  the  additional  storage  at 
Lewisville,  the  flows  on  the  Elm  Fork  would  have  been  increased 
during  this  critical  drought  period.  This  increase  would  have  also 
been  registered  by  an  increase  in  the  return  flows  from  wastewater 
treatment  facilities  by  the  city  of  Dallas.  Overall,  during  this 
1952-1957  period,  the  Aubrey  Lake  additional  water  supply  and  return 
flow  would  have  increased  the  average  rate  by  48  cfs  below  Dalles. 

c.  Thermal  Stratification. 

(1)  General .  According  to  Hanson  (13)  ,  themed,  stratification 
is  the  condition  of  a  body  of  water  in  which  the  successive  hori¬ 
zontal  layers  have  different  temperatures,  each  layer  more  or  less 
sharply  differentiated  from  the  adjacent  ones,  the  warmest  at  the 
top.  The  epilimnion,  or  uppermost  layer  of  the  lake,  has  essentially 
uniform  temperature.  The  thermocline,  or  middle  layer,  is  the  area 
in  which  there  is  a  phenomenal  drop  in  temperature  per  unit  of  depth. 
The  lowermost  layer,  or  hypolimnion,  also  has  a  relatively  uniform 
temperature  from  its  upper  limit  to  the  bottom  (figure  III-l) . 

(2)  Chemical  Parameters .  Thermal  stratification  also  affects 
other  quality  parameters .  Dissolved  oxygen  concentrations  decrease 
with  depth,  the  most  pronounced  change  being  at  the  thermocline. 
Concentration  of  dissolved  solids  should  be  greater  in  the  hypolim¬ 
nion  during  stratification. 

(3)  Environmental  Effects.  The  outlet  works  at  Aubrey  Dam  will 
have  the  capability  of  releasing  water  from  the  epilimnion,  the 
hypolimnion,  or  combining  releases  from  both  layers.  Therefore,  the 
thermal  stratification  of  Aubrey  Lake  is  not  expected  to  cause 
adverse  environmental  effects  downstream. 

3.  Biological  Elements. 

a.  Vegetation. 

(1)  History  of  the  Area  Vegetation.  Until  settlers  arrived  in 
the  early  1800's,  forests  covered  all  of  the  proposed  reservoir  site. 
Slowly,  settlers  cleared  portions  of  the  East  Cross  Timbers  for 
cultivation  and  domestic  use.  Today,  the  remaining  forests  are 
found  mainly  along  the  streambeds. 

(2)  General  Impacts  of  the  Project.  Most  of  the  land  at  the 
selected  Aubrey  Lake  site  could  support  a  post  oak  or  streamside 
forest.  Man's  actions  have  reduced  the  actual  forests  to  less  than 
5,000  acres.  The  best  possible  situation,  ecologically,  would  be 
to  let  the  entire  site  return  to  natural  forests.  However,  even  if 
the  reservoir  is  not  constructed,  demographic,  economic,  and  other 
factors  would  preclude  the  area's  return  to  climax  vegetation. 
Construction  of  the  reservoir  represents  a  conversion  of  the  present 
terrestrial  disclimaxes  to  aquatic  ones.  Also,  a  portion  of  the 
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Numbers  at  right  represent  the  temperature  conditions  from  the 
surface  to  bottom,  expressed  in  degrees  Centigrade.  Various  detailed 
values  used,  such  as  depths,  temperature  decline  in  the  thermocllne, 
and  temperature  distribution,  differ  in  different  lakes,  but  the  essential 
features  in  this  seasonal  cycle  remain  the  same  (50) . 

Note:  4.0°  Centigrade  -  39.2°  Fahrenheit 
22.0°  Centigrade  -  71.6°  Fahrenheit 


(a)  Short-Term  Impacts . 

1.  High  fertility,  caused  by  leaching  of  the  nutrients  from  the 
soil,  is  established  in  the  early  stages  of  the  impoundment.  This 
condition  can  result  in  extensive  plankton  blooms  and  rapid  growth  of 
aquatic  vegetation  and  other  aquatic  organisms. 

2^  The  initial  high  fertility  level  of  the  isqpounded  water  will 
cause  a  fish  population  explosion,  with  fish  attaining  large  sizes 
in  a  short  period  of  time  —  2  to  3  years  after  impoundment.  After 
about  3  years ,  the  water  nutrient  level  will  become  static  at  a  level 
consistent  with  nutrient  input  from  the  watershed,  and  the  nutrient 
cycles  in  the  impoundment  and  the  fishery  will  attain  its  natural 
population  level. 
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1_  Drawdown  periods  inhibit  growth  of  aquatic  vegetation,  and 
rapid  drawdowns  nay  expose  areas  used  for  spawning,  killing  eggs  and 
fry.  Drawdowns  are  also  used  as  a  management  technique  to  reduce 
stocks  of  undesirable  fish,  weeds,  or  over-abundant  vegetation. 

2_  Heavy  deposits  of  silt  can  smother  and  inhibit  growth  of  eggs 
in  spawning  areas,  prevent  construction  of  nests  on  hard  substrata, 
fill  up  reservoir  a ream,  and  can  go  far  toward  ruining  the  most 
productive  of  fisheries.  Normal  silt  loads  may  be  beneficial  to  a 
very  large  impoundment  that  is  situated  in  a  very  rocky  area,  These 
silt  loads  settling  on  an  otherwise  stony  and  unproductive  substrata 
will  improve  the  productivity  of  the  otherwise  infertile  area. 

3^  Overgrazing  by  livestock  destroys  emergent  aquatic  vegetation 
during  low -water  periods  and  prevents  its  use  for  food  production  and 
cover  by  recently  spawned  fish  when  water  is  at  the  hi^ier  level  again . 

(2)  Commercial  Fisheries.  The  commercial  fishing  industry  in 
Texas,  which  is  subject  to  article  4050c,  Vernon's  Annotated  Civil 
Statutes,  is  small,  but  it  provides,  for  those  who  engage  in  it,  an 
independent  and  satisfying  life-style  which  is  in  itself  probably 
as  important  as  the  economic  worth  of  the  catch.  Any  effect  of  the 
project  on  commercial  fish  species  will  affect  conmercial  fishermen 
directly  and  will  also  serve  as  an  indicator  of  potential  changes  in 
other  aspects  of  the  environment. 

(a)  Specific  Impacts  of  the  Project. 

1_  Input  data  in  the  worksheet  matrix  and  calculations  from  the 
Battelle-Colunbus  EES  yielded  an  impact  index  of  +4.54  EIU  (a  marked 
beneficial  impact  on  commercial  fish  species) . 

■2  From  a  oomsrcial  standpoint,  as  it  pertains  to  the  removal  of 
rough  fish  ffofe^pcblic  frssh  waters,  ttys'  Parks  and  Wildlife  Department 
will  havv  ALscMthAsBaxy  authority  over  Aubrey  Lake  on  matters  per¬ 
taining  to  ns  mar  fetid  fishing.'  separate  contracts  shall  be  let  for 
each  body  of  public  fremh  water  or  portion  thereof  when  the  Department 
finds  that  rough  fish  or  turtles  exist  in  any  such  waters  in  nunbers 
detrimental  to  the  propagation  and  preservation  of  game  fish.  Vernon's 
Annotated 'Civil  Sfcptuteu,  Article  4050c,  section  6,  gives  the  statutory 
definition  for  rough  fish  as  followst 

i  >  > 

"Rough  fish  as  used  in  this  Act  shall  include  those  freshwater 
fishes  having  no  sporting  value,  the  predatory,  bony  or  rough - 
fleshed  species,  or  any  species  of  fish  whose  numbers  should 
be  controlled  in  order  to  protect  and  encourage  game  fish; 
provided,  however,  that  the  term  'rough  fish'  shell  not  include 
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black  bass ,  white  bass ,  crappie,  bream,  sunfish,  channel 
catfish  or  yellow  catfish,  which  are,  for  the  purposes  of 
this  Act ,  ' game  fish . ' " 

Vernon’s  Annotated  Civil  Statutes,  article  4050c,  section  5,  states 
that  rough  fish  removed  in  accordance  with  the  above  state  law  may  be 
sold. 

3_  While  the  harvest  of  fish  from  the  upstream  and  downstream 
areas  will  remain  nearly  the  same  following  construction  of  the 
proposed  project,  the  harvest  of  fish  from  the  inundated  reservoir 
site  will,  of  course,  increase  significantly  (table  III-6) . 

(b)  General  Impact  of  the  Project.  In  the  next  two  decades, 
the  human  population  of  the  United  States  will  continue  to  grow,  and 
the  demand  for  animal  protein  may  increase  the  relative  value  of 
freshwater  fish  products.  With  or  without  an  increased  demand  for 
fish  in  the  future,  there  is  little  doubt  that  the  beneficial  impact 
of  Aubrey  Lake  on  the  area's  commercial  fisheries  would  be  very 
substantial . 

(3)  Sport  Fisheries. 

(a)  The  Sport  Fishing  Industry.  The  avid  sport  fisherman  in 
Texas  may  spend  hundreds  of  dollars  per  year  for  gear,  motors,  travel, 
and  lodging.  Sport  fishermen  can  be  expected  to  be  extremely 
sensitive  to  any  impact  of  the  proposed  Aubrey  Lake  on  sport  fishery 
resources  in  the  area. 

(b)  Present  Sport  Fishery  Characteristics.  In  general,  streams 
jure  more  productive  for  fish  populations  than  lakes,  reservoirs,  or 
ponds  because  of  the  relatively  large  energy  inputs  to  stream  ecosystems 
from  the  surrounding  terrestrial  ecosystems.  All  three  areas,  i.e., 
upstream,  reservoir  site,  and  downstream,  are  considered  to  have 
moderate-to-high  productivity  without  the  project  because  most  of  the 
existing  aquatic  surface  area  is  made  up  of  ponds  and  somewhat  less 
productive  warnwater  streams. 

(c)  Fishery  Characteristics  During  Construction  of  the  Project. 
During  construction  of  the  project,  it  is  assumed  that  alteration  of 
the  stream  channel,  draining  of  ponds,  increasing  turbidities  and 
runoff,  and  decreasing  dissolved  oxygen  content  will  decrease 
productivity. 

(d)  Inpact  of  the  Completed  Project  on  Sport  Fisheries.  The 
data  entered  on  the  worksheet-matrix  for  sport  fish  in  the  Battelle- 
Columbus  EES  and  the  resulting  calculations  yielded  an  environmental 
impact  of  +6.02  EIU,  a  substantial  beneficial  inpact.  The  negative 
impact  (loss  of  1,000  man-days  annually)  on  the  small  stream  and  pond 
fisheries  of  the  reservoir  basin  during  the  construction  period  will  be 
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offset  by  the  beneficial  effects  (increase  of  500,000  man-days 
annually)  of  the  project  on  sport  fisheries  after  construction. 

The  proposed  reservoir,  when  completed,  should  eidiibit  moderate- 
to-high  productivity,  some  fluctuation  in  water  supply  and  quality, 
and  a  large  fish  population  to  satisfy  the  interests  and  demands 
of  the  most  avid  sport  fisherman. 

c.  Estuarine  Organisms  in  Galveston  and  Trinity  Bays. 

(1)  Sunmary . 

(a)  Most  streams  and  creeks  find  their  ways  to  rivers,  which  in 
turn  eventually  flow  into  the  sea.  Where  a  river  meets  the  sea,  a 
special  and  distinctive  aquatic  environment  called  an  estuary  is 
formed.  This  peculiar  environment  acts  as  a  buffer  zone  in  which  the 
river  water  mixes  with,  and  measurably  dilutes,  the  sea  water.  Certain 
physical  and  die mi  cal  factors  are  typical  of  the  estuary  and  are  not 
encountered  in  lakes  and  streams .  One  such  factor  is  the  system  of  two 
opposing  currents  which  meet  in  the  estuary  and  together  exert 
considerable  and  complicated  effects  on  the  biota.  Another  factor 

is  the  mixing  of  saltwater  and  freshwater  which  produces  a  chemical 
environment  quite  unlike  that  of  the  typical  river  or  the  sea.  The 
organisms  that  inhabit  the  estuary  are  confronted  with  chemical  and 
physical  factors  such  as  salinity,  temperature,  and  currents  which 
essentially  regulate  their  number  and  distribution.  Hie  extent  to 
which  these  factors  serve  to  limit  a  population  depends  upon  the 
tolerance  of  the  organisms  to  a  single  factor  or  conbination  of  factors . 
Salinity  is  an  exanple  of  an  environmental  factor  which  limits  organisms 
Essentially,  it  is  this  specific  factor,  and  the  various  biological 
adaptations  to  it,  that  distinguish  marine  and  freshwater  organisms  (31) 

(b)  The  tide  is  another  critical  factor  which  directly  affects 
the  organisms  in  the  estuary.  Many  mobile  species  come  in  and  go  out, 
or  at  least  move  downstream  from  the  head  of  the  estuary,  with  the  tide. 
In  general,  the  penetration  of  estuaries  by  marine  and  freshwater 
organisms  is  dependent  more  on  the  rate  and  magnitude  of  tidal  changes 
than  on  the  actual  salinity  gradient.  In  addition  to  the  many  adult 
species  that  invade  the  estuary  in  pursuit  of  food,  there  are  also 
seasonal  migrants.  Hiese  migrants  include  those  species  which  enter 
the  estuary  to  spawn,  those  species  which  pass  through  on  their  way 

to  the  river  or  the  sea  to  spawn,  and  those  species  which  migrate  as 
young  into  an  estuary  to  feed  (14) . 


(c)  The  volume  of  freshwater  reaching  the  estuary  is  also  a 
critical  factor  which  influences  the  inhabiting  organisms.  Some  of 
the  effects  of  inflows  of  fresh  water  may  be  harmful,  others  may  be 
beneficial.  The  amount  is  obiously  affected  by  many  natural  conditions, 
e.g.,  precipitation,  topography,  climate,  soils,  and  vegetation.  In 
addition,  man  also  alters  freshwater  inflows  in  many  ways,  i.e., 
different  water  resource  projects.  Construction  of  dams  within  a 


basin  affects  timing  of  inflows  to  the  estuary,  and  could  reduce 
annual  inflows  by  aiding  or  increasing  consunptive  uses,  reuse  of 
renovated  wastewater,  evaporation,  transpiration,  and  seepage.  Even 
this  brief  list  of  natural  and  manmade  factors  which  affect  the  presence 
of  freshwater  in  estuaries  demonstrates  that  the  answers  to  many 
questions  are  concealed  by  those  complex  interrelationships  among  a 
multitude  of  actions  and  phenomena.  Predicting  the  effects  of  water 
resource  projects  upon  the  presence  of  freshwater  in  estuaries  is 
an  exceedingly  difficult  undertaking,  because  these  important 
relationships  of  freshwater  inflows  to  estuarine  life  are  incredibly 
complex  and  not  fully  understood  (16) . 

(2)  Conclusion.  It  is  concluded  from  the  hydrological  data 
previously  presented  on  net  flows  into  Trinity  Bay  (section  III, 
paragraph  2b)  and  these  excerpts  from  Reid  (31) ,  Hedgpeth  (14) ,  and 
Johnson  (16)  that  no  adverse  impacts  on  estuarine  organisms  could 
be  connected  directly  to  the  selected  Aubrey  Lake  project  being 
included  in  the  Trinity  River  system. 

d.  Birds . 

(1)  Upland  Game  Birds.  It  is  estimated  that  the  construction 
activities  and  inundation  processes  of  Aubrey  Lake  will  permanently 
destroy  approximately  25  percent  of  the  upland  game  bird  habitat  in 
the  area.  However,  in  the  project  area  between  the  top  of  the 
conservation  pool  (elevation  627.0  msl)  and  the  top  of  the  flood  control 
pool  (elevation  (636.0  msl)  there  will  be  about  7,400  acres.  Of  this 
area,  some  portion  will  be  available  each  year  for  habitat  needs  except 
during  those  periods  when  the  lake  surface  elevation  reaches  636.0 

feet  msl.  This  elevation  is  expected  to  be  reached  on  an  average  of  once 
every  46  years ,  with  a  duration  of  only  a  few  days .  As  calculated  in  the 
North  Texas  State  University  report,  the  Battelle-Colunfous  EES  yielded 
a  -0.66  EIU  on  upland  game  birds. 

(2)  Upland  Wild  Birds .  Although  Battelle-Colunbus  EES  was  not 
used  specifically  to  assess  an  impact  on  wild  birds,  the  mathematical 
evaluation  derived  for  upland  game  birds  should  closely  parallel  the 
missing  estimate.  There  will  be  an  estimated  increase  of  3,000  man-days 
annually  of  nonconsumptive  wildlife  oriented  recreation. 

(3)  Waterfowl. 

(a)  The  proposed  Aubrey  Lake  should  significantly  add  to  the 
existing  wetlands  suitable  for  waterfowl  in  north  central  Texas . 

This  is  because  woodlands,  rivers,  streams,  lakes,  ponds,  and 
reservoirs  that  occur  along  migratory  routes  are  of  significant 
value  to  migrating  waterfowl.  From  these  wetland  areas,  suitable 
habitat,  which  in  many  cases  has  been  created  through  construction 
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programs  of  Federal  and  State  agencies,  is  used  for  resting  and 
feeding  arete  by  waterfowl.  Aubrey  Lake  should  increase  the 
availability  of  suitable  wetland  habitat  for  these  important  species 
of  wildlife. 

(b)  It  is  expected  that  Aubrey  Lake  will  be  used  as  a  rest  area 
and  will  "shortstop"  a  percentage  of  the  waterfowl  during  both  north 
and  south  migrations.  However,  agricultural  land  around  the  project 
is  mostly  in  pasture  with  very  little  of  it  planted  in  grains  or 
crops  suited) le  for  waterfowl  feeding.  Therefore,  it  is  doubtful  that 
migrating  waterfowl  would  stay  in  the  reservoir  area  for  any  length 
of  time.  It  is  estimated  that  an  additional  400  man-days  annually 

of  waterfowl  hunting  will  develop  because  of  the  project. 

(c)  Data  entered  in  the  Battelle-Columbus  EES  yielded  an 
environmental  impact  of  +4.2  EIU,  a  substantial  beneficial  impact, 
on  waterfowl. 

e.  Mammals .  To  estimate  the  inpact  on  the  mammals  within  the 
proposed  Aubrey  Lake  site,  two  separate  viewpoints  are  employed. 

First,  an  intangible  impact  involving  the  human  aspect  of  esthetics; 
and  second,  a  more  measurable  impact  involving  the  mammals' 
indispensable,  interacting  niche  within  an  ecological  community. 

(1)  Intangible  Impact  on  Esthetics.  The  presence  of  wild  animals, 
which  includes  the  mammals,  adds  to  the  local  color  of  an  area. 
Observance  of  wild  animals  by  amateur  naturalists  is  increasing  as  an 
awareness  of  the  "out-of-doors"  becomes  more  prevalent.  No  effect  on 
wild  animals  is  anticipated  upstream  from  the  site.  The  effect  on 
wild  animals'  habitat  in  the  project  area  would  be  adverse  if  one 
considers  the  land  area  to  be  inundated  and  dedicated  to  possible 
inundation  in  the  flood  control  pool.  Also,  the  concentrated 
recreational  use  of  the  remaining  habitat  in  the  project  area  will 
add  to  the  adverse  effects.  The  data  entered  in  the  Battelle-Columbus 
EES  yielded  an  environmental  impact  of  -0.10  EIU  on  wild  animals. 


(2)  Measurable  Impact  on  the  Ecological  Community  in  General. 

(a)  Generally,  a  habitat  is  the  sun  total  of  environmental 
conditions  of  a  specific  place  that  is  occupied  by  an  organism, 
population,  or  community.  A  community  is  composed  of  many  species 
of  organisms  interacting  in  a  manner  which  connects  each  to  all 
others .  Biotic  communities  are  extremely  complex  levels  of  ecological 
organisation,  possessing  a  most  important  functional  structure, 
i.e.,  food  web  structure.  This  structure  represents  pathways 
among  individuals  within  the  community  along  which  energy  is 
transferred.  The  mammals  in  the  proposed  Aubrey  Lake  area,  as  well 
as  all  mammals  living  in  their  natural  surroundings,  are  a  necessary 
link  in  the  complex  terrestrial  energy  transfer  structure  (food  web) . 


(b)  No  adverse  impact  is  anticipated  on  the  terrestrial  food  web 
upstream  or  downstream  from  the  proposed  reservoir.  It  is  expected 
that  a  10  percent  reduction  in  the  overall  food  web  index  will  result 
from  construction  related  disturbances.  With  inundation  and  destruction 
of  the  habitat,  all  terrestrial  organisms  will  be  displaced,  reducing 
the  index  nearly  to  zero. 

(c)  The  data  collected  and  entered  into  the  Bat telle -Columbus 
EES  yielded  an  environmental  impact  on  the  terrestrial  food  chain 
index  of  -7.08  EIU  (a  substantial  adverse  impact) .  A  certain  portion 
of  this  adverse  inpact  would  directly  affect  the  mamnals  which  occupy 
a  specific  niche  or  role  in  the  ecological  community. 

f .  Amphibians  and  Reptiles . 

(1)  Overall,  the  Aubrey  Lake  impoundment  will  have  a  slightly 
negative  effect  on  the  population  of  certain  amphibians  and  reptiles. 

(2)  The  majority  of  aophibians ,  such  as  frogs  and  toads,  and 
some  reptiles,  such  as  turtles  and  water  snakes,  should  benefit  from 
the  increase  in  standing  water.  Lizards  and  snakes  will  be  displaced 
by  removal  of  a  significant  portion  of  their  habitat.  However,  in 
zones  around  the  reservoir  that  are  permitted  to  "return  to  nature," 
populations  of  the  amphibians  and  reptiles  could  be  expected  to  increase 
in  number. 

(3)  The  environmental  impact  calculated  from  the  Battelle- 
Columbus  EES  on  wild  animals,  which  includes  the  amphibians  and 
reptiles,  was  -0.10  EIU  (a  slightly  adverse  impact). 

g.  Wildlife  Management  Areas. 

(1)  Recommendations  of  Bureau  of  Sport  Fisheries  and  Wildlife. 
Implementation  of  this  plan  is  being  considered  in  response  to  a 
recommendation  from  the  Bureau  of  Sport  Fisheries  and  Wildlife. 

The  Bureau  suggests  that  the  game  management  area  include  approxi¬ 
mately  1,000  acres  to  help  offset  the  loss  of  habitat  to  be 
inundated  by  the  lake .  -  This  -plan  would  improve  the  habitat  and 
cover  for  small  game  and  aid  in  retaining  migratory  mourning  doves. 

This  area  would  serve  as  a  nature  area  for  sightseeing,  nature 
hiking,  wildlife  photography,  bird  watching,  and  public  hunting. 

This  plan  would  not  require  any  additional  land.  Nearby  residents 
could  be  exposed  to  an  increase  in  the  noise  level  during  hunting 
season.  The  oosts  for  the  development  and  operation  and  maintenance 
of  this  small  game  management  area  for  one  year  would  total  approxi¬ 
mately  $12,000.  The  further  development,  specific  location,  and 
boundaries  of  this  proposed  game  management  area  will  be  included  in 
the  master  plan  for  development  and  operation  of  the  natural  ( 

resources  of  Aubrey  Lake. 
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(2)  Recommendations  of  the  Texas  Parks  and  Wildlife  Department. 

(a)  Project  funds  in  the  amount  of  $13,200  annually  be  made 
available  to  the  Bureau  of  Sport  Fisheries  and  Wildlife  for  funding 
of  a  fishery  study  of  five  years  duration  to  be  conducted  by  the 
Texas  Parks  and  Wildlife  Department  in  cooperation  with  the  Corps 
of  Engineers  and  other  interested  State  and  Federal  agencies, 
beginning  one  year  prior  to  the  impoundment  of  Aubrey  Lake . 

(b)  When  project  lands  are  acquired,  the  Texas  Parks  and 
Wildlife  Department  be  notified  so  that  farm  ponds  and  floodwater 
retarding  structures  located  at  or  within  the  conservation  pool 
elevation  may  be  conclusively  examined  for  suitability  as  fish 
rearing  coves  or  other  fishery  uses. 

(c)  Four  fish  nurse ry  coves  be  developed  at  existing  floodwater 
retarding  structures  suitable  for  this  purpose. 

(d)  Four  seining  areas  be  constructed  within  the  conservation 
pool  of  Aubrey  Lake. 

(e)  Impoundment  of  Aubrey  Lake  be  initiated  in  the  fall  of  the 
year  to  permit  early  spring  stocking  with  gamefishes . 

(f)  To  increase  sport  fishing  use  at  Aubrey  Lake,  12  access 
areas  of  three  acres  each,  providing  parking  space,  boat  launching 
ramps,  and  sanitary  and  drinking  water  facilities,  be  developed 
around  the  middle  and  upper  portions  of  the  reservoir. 

(g)  A  zoning  plan  to  minimize  conflicts  and  promote  safety  for 
water  oriented  recreationists  be  developed  for  both  Lewisville 

and  Aubrey  Lakes  by  the  Corps  of  Engineers  in  cooperation  with  the 
Texas  Parks  and  Wildlife  Department,  the  Bureau  of  Sport  Fisheries 
and  Wildlife,  and  other  interested  agencies. 

(h)  The  Aubrey  Lake  stilling  basin  and  discharge  channel  be 
designed  to  prevent  ponding  of  water  and  consequent  entrapment  of 
fishes  during  periods  of  zero  release  from  Aubrey  Dam,  or 

(i)  As  an  alternate  to  recommendation  (h) ,  the  operation  of 
Aubrey  Lake  be  coordinated  with  that  of  Lewisville  Lake  to 
permit  continuous  or  near-continuous  streamflows  below  Aubrey  Lake 
or  at  least  a  daily  release  of  sufficient  quantity  to  recharge  the 
entire  reach  of  stream  to  Lewisville  Lake. 

(j)  Two  access  areas  having  facilities  similar  to  those  listed 
in  recommendation  (f),  except  for  boat  launching  ramps,  be  provided 
below  the  dam;  one  to  be  located  at  the  side  of  the  stilling  basin 
and  the  other  positioned  along  the  mid-portion  of  the  discharge 

i  channel. 
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(k)  Access  facilities  to  be  inundated  at  Lewisville  Lake 
be  fully  replaced  above  the  new  conservation  pool  elevation. 

(l)  To  mitigate  wildlife  losses,  approximately  1,000  acres  of 
project  lands  to  be  acquired  in  fee  title  be  developed  as  a  manage¬ 
ment  unit,  at  a  cost  to  the  project  of  $7,000,  and  made  available  to 
the  Texas  Parks  and  Wildlife  Department  under  terms  of  a  General  Plan 
as  provided  for  in  Section  3  of  the  Fish  and  Wildlife  Coordination  Act 
(48  Stat.  401,  as  amended;  16  U.S.C.  661  et  seq.). 

4 .  Esthetics . 


a.  General .  Since  water  resource  projects  modify  the  environment, 
they  have  an  impact  on  elements  which  are  generally  pleasing  to 
people's  senses.  With  increasing  urbanization,  pressures  of  over¬ 
crowding,  and  a  reduced  work  week,  people  will  make  greater  demands 

on  "natural"  environments.  Thus,  the  importance  of  maintaining  esthe- 
tically  pleasing  "natural"  environments  is  obvious.  An  esthetically 
pleasing  environment  offers  an  escape  from  tensions  of  modern  living. 

Since  the  proposed  Aubrey  project  site  is  located  close  to  the  large 
metropolitan  areas  of  Dallas,  Fort  Worth,  and  Denton,  the  esthetic 
qualities  of  the  area  are  wry  important  and  must  be  accorded  due 
consideration  in  the  planning,  construction,  and  utilization  of  the 
impoundment. 

b.  Land.  The  land  on  which  water  resource  projects  are 
constructed  plays  an  important  role  in  determining  the  intact  of  a 
project  on  esthetics. 

(1)  Geological  Surface  Materials.  During  the  construction  period 
there  will  be  little  change  in  the  geologic  surface  materials  at  the 
reservoir  site.  In  20  years  there  should  be  no  change  in  the  surface 
materials,  either  upstream  or  downstream,  but  there  would  be  definite 
changes  within  the  reservoir.  The  following  changes  would  result  from 
waves  striking  the  shoreline:  The  revealing  of  geological  formations; 
the  cutting  of  landforms  such  as  wave-cut  cliffs  and  terraces;  the 
production  of  wave-built  terraces;  and  the  formation  of  deltas  and 
lacustrine  plains  in  the  upper  areas  of  the  lake  that  would  be  exposed 
during  periods  of  low  water.  Input  of  these  considerations  into  a 
worksheet-matrix  and  calculations  yielded  a  total  impact  index  of 
+0.36  EXU  for  the  Aubrey  project  on  the  geological  surface  material. 

(2)  Width  and  Allotment. 

(a)  The  proportion  of  the  width  of  a  canyon  or  gorge  to  its  depth 
and  the  deviation  of  a  watercourse  from  a  straight  line  have  a  direct 
bearing  on  the  esthetic  quality  of  a  valley  or  stream.  The  esthetic 
value  diminishes  when  the  valley  width  increases  and  its  depth  decreases. 
However,  there  is  still  esthetic  value  in  wide,  shallow  valleys.  The  ( 

proposed  site  for  Aubrey  Lake  is  in  a  region  of  rolling  plains  where 
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the  streams  seldom  cut  a  valley  more  than  50  feet  below  the  flood 
plain.  Most  of  the  valleys  in  the  project  area  are  10  or  more  times 
greater  in  width  than  depth. 

(b)  As  the  Aubrey  Lake  basin  fills  with  water,  the  valleys  will 
appear  more  shallow  and  their  alinement  will  change .  When  formed,  the 
lake  will  have  severed  arms  due  to  the  filling  of  numerous  stream 
valleys  that  converge  just  above  the  damsite.  During  the  5-year 
impounding  period,  an  increase  in  esthetic  value  will  occur.  During 
the  use  phase,  the  lake  will  have  a  varied  alinement,  adding  to  the 
esthetic  value.  Input  of  these  considerations  into  a  worksheet-matrix 
and  calculations  yielded  a  total  impact  index  of  +1.24  EIU  on  width 
and  alinement. 

c.  Air.  Esthetics  related  to  the  air  are  based,  in  part,  upon  the 
quality  of  sounds ,  odors ,  and  clearness . 

(1)  Odor  and  Visual  Quality.  The  areas  upstream  and  downstream 
from  the  proposed  reservoir  site  will  be  affected  slightly  by 
construction  and  use  of  Aubrey  Lake.  Admittedly  there  will  be  an 
increase  in  the  exhaust  gases  and  particulate  matter  in  the  area 
atmosphere  resulting  from  an  influx  of  vehicles  and  recreation 
machines.  However,  they  are  expected  to  be  neutralized  by  green 
plants  or  diluted  by  wind  currents  common  to  the  area.  Therefore, 
only  insignificant  changes  in  the  odor  and  visual  qualities  are 
expected  with  construction  and  use  of  the  lake.  Inversion  layers  and 
smog  are  not  expected  to  become  a  significant  problem  for  many  years. 
Therefore,  as  calculated,  the  net  change  on  odor  and  visual  quality 
as  a  result  of  the  project  is  0.0  EIU. 

(2)  Sounds .  The  areas  upstream  and  downstream  from  the  proposed 
project  site  will  be  affected  very  little  by  construction  or  use  of 
the  Aubrey  project.  Sound  quality  on  the  proposed  site  is  currently 
enhanced  by  bird  songs,  frog  calls,  insect  noises,  and  an  overall 
quietness.  Occasionally  a  few  motor  vehicles  and  farm  implements 
detract  from  the  quietness.  During  construction,  sound  quality  will 
decrease.  During  the  use  period,  increased  utilization  of  the  reservoir 
for  recreational  purposes  will  create  sounds  which  are  somewhat 
unpleasant.  Input  of  these  considerations  into  a  worksheet-matrix 

and  calculations  yielded  -0.90  EIU  on  sound,  a  significant  adverse 
impact . 


d.  Water.  The  esthetic  quality  of  the  water  resource  project 
itself  must  be  considered  as  an  important  environmental  component. 

(1)  Appearance  of  Water.  The  visual  appeal  and  esthetic  value 
of  water  will  be  increased  if  it  is  clean  and  clear  in  appearance,  and 
decreased  if  it  is  turbid,  off-color,  or  opaque.  During  construction 
of  the  dam,  the  turbidity  of  streams  in  the  upstream  area  will  remain 
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the  same ,  but  there  will  be  an  increase  in  turbidity  at  the  impound¬ 
ment  site  and  in  the  downstream  area.  The  water  should  become 
clearer  during  the  use  period.  Input  of  these  considerations  into  a 
worksheet-matrix  and  calculations  yielded  +0.32  EIU  on  the  appearance 
of  water  at  the  project. 

(2)  Land  and  Water  Interface. 

(a)  The  land  and  water  interface  of  multiple-purpose  impoundments 
often  presents  significant  esthetic  problems.  When  the  water  level 
of  an  impoundment  fluctuates  severely,  it  will  result  in  the  exposure 
of  unsightly  mud  flats,  which  may  dry,  crack,  and  give  rise  to  rank 
growths  of  obnoxious  weeds  before  being  flooded  again.  Also,  access  to 
the  water  may  become  difficult  if  boat  Tamps,  piers,  and  walkways  are 
stranded  above  the  waterline. 


(b)  In  the  area  of  the  proposed  reservoir,  the  water  level  of 
most  streams  fluctuates  markedly  with  the  seasons.  In  late  winter 
and  spring  water  levels  are  up,  but  during  the  summer  months  water 
levels  recede  gradually.  Unsightly  mud  banks  are  exposed  as  a  result 
of  the  recession.  Consequently,  without  the  project,  the  present 
influence  of  water  level  fluctuation  on  the  esthetics  of  the  area  is 
moderately  severe. 

(c)  Construction  activities  may  cause  some  minor  fluctuations  in 
the  water  level  of  Elm  Fork,  but  no  major  effect  on  the  land  and  water 
interface  is  anticipated.  During  the  use  phase  of  the  inypoundment 
water  level  fluctuations  could  be  severe,  and  it  is  expected  that  mud 
flats  will  be  exposed  to  view  from  time  to  time.  The  installation 
and  operation  of  Aihrey  Dam  is  expected  to  result  in  a  stabilized 
flow  of  water  downstream.  This  flow,  coupled  with  the  expected 
increase  in  water  quality  below  the  dam,  will  likely  allow  exposure 
and  accumulation  of  a  more  permanent  substrata  in  the  bed  of  the 
downstream  portion  of  the  Elm  Fork.  Thus,  a  substrata  of  sand  and 
gravel  will  replace  much  of  the  silt  in  the  existing  streanbed. 

Input  of  these  considerations  into  a  worksheet-matrix  and  calculations 
yielded  an  environmental  impact  index  of  -0.77  EIU  for  the  land  and 
water  interface. 


Odor  and  Floating  Materials . 


(a)  Many  people  feel  that  the  inclusion  of  still  or  running  water 
increases  the  esthetic  value  of  an  outdoor  scene.  However,  this 
appeal  can  Borne  times  be  reduoed  if  the  observer,  approaching  the  shore, 
encounters  a  variety  of  obnoxious  odors  and  unpleasant  floating 
materials . 


(b)  It  is  expected  that  the  odor  and  debris  present  will  not 
change  in  the  upstream  area  during  the  construction  period.  In  the 
reservoir  basin  and  downstream  from  the  dam  during  construction,  the 
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amount  of  floating  debris  will  increase.  During  the  use  period,  the 
odors  are  expected  to  remain  noticeable  but  not  objectionable.  Based 
on  similar  experiences  at  existing  projects,  floating  materials  will 
probably  not  be  a  problem.  Furthermore,  the  large  open-water  areas 
will  present  to  the  eye  a  broad  expanse  of  clear  water.  The  Elm  Fork 
below  Aubrey  Dam  should  be  cleaner,  clearer,  and  less  odoriferous 
after  construction,  enhancing  the  environmental  quality  of  this  area. 
Input  of  these  considerations  into  a  worksheet-matrix  and  calculations 
yielded  an  impact  of  +0.84  EIU  on  odor  and  floating  materials. 

(4)  Water  Surface  Area. 

(a)  People  have  a  natural  attraction  to  water  and  its  surface 
appearance.  The  movement  of  waves,  the  reflection  of  objects  on  its 
surface,  and  the  movement  of  sail  boats  or  motor  boats  on  the  water 
all  emphasize  the  esthetic  quality  of  the  water's  surface. 

(b)  All  of  the  streams  in  the  reservoir  area  are  less  than 

50  feet  wide  during  normal  flows,  but  during  floods  they  may  become 
several  hundred  feet  wide.  The  portion  of  the  proposed  lake 
immediately  behind  the  dam  will  have  a  surface  several  miles  in  width. 
The  areas  upstream  and  downstream  of  the  proposed  reservoir  will  not  be 
modified  by  construction  activities.  There  will  be  considerable 
increase  in  the  water  surface  area  during  the  5-year  construction 
period.  Input  of  these  considerations  into  a  worksheet-matrix  and 
calculations  yielded  a  total  impact  index  of  +5.99  EIU  on  water  surface 
area  for  the  Aubrey  project. 

(5)  Wooded  and  Geological  Shoreline.  The  areas  upstream  and 
downstream  from  the  project  site  will  not  be  affected  by  shoreline 
changes  during  the  construction  phase  .  The  mixed  lowland  forest 
which  is  found  only  near  the  streams  will  be  lost  because  of  the 
project.  However,  the  forest  will  become  reestablished  on  properly 
managed  project  lands.  Exposure  of  the  more  resistant  materials  by 
wave  action  and  runoff  as  well  as  establishment  of  beaches  is  expected. 
Correspondingly,  the  shoreline  and  forest  will  increase  about  30  to 

60  percent  in  the  area  as  a  result  of  the  Aubrey  project.  Input  of 
these  considerations  into  a  worksheet-matrix  and  calculations  yielded 
a  total  impact  index  of  +5.42  EIU  on  the  wooded  and  geologic  shoreline. 

e.  Biota .  This  component  concerns  the  esthetic  value  of  biota 
in  the  ecosystems  within  the  reservoir  site. 

(1)  Animals  -  Domestic.  Inundation  of  pastureland  by  the  Aubrey 
project  will  exclude  domestic  animals  from  the  immediate  reservoir 
basin.  Likewise,  recreational  development  will  reduce  or  eliminate 
populations  of  these  animals  from  public-use  areas  and  smaller  tracts 
bordering  the  reservoir.  However,  larger  tracts  of  adjacent,  less 
fertile  upland  areas  should  sustain  moderate  and  generally  pleasing 
levels  of  domestic  cattle  and  horses .  Areas  upstream  and  downstream 
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from  the  project  should  remain  unaffected.  Transitioned  effects  are 
considered  to  occur  immediately  upon  the  onset  of  construction, 
since  few  stockmen  would  leave  animals  on  the  construction  site  due 
to  the  hazard  of  p&ysical  injury,  reduced  forage,  downed  fences,  and 
other  potential  accidents.  The  EES  yielded  a  -2.5  EIU  impact  on 
domestic  animals . 

(2)  Animals  -  Wild.  Hie  proposed  project  is  expected  to  have  no 
effect  on  wild  animals  whose  territory  is  located  upstream  from  the 
site.  Construction  will  cause  permanent  reduction  in  habitat  that  is 
located  in  the  immediate  area  of  activity.  There  will  be  a  temporary 
reduction  in  the  desirability  of  habitat  in  those  areas  immediately 
adjacent  to  the  construction  site.  Inundated  areas  will  not  be  decreased 
in  overall  fauna  ricdiness  because  of  the  influence  of  an  increase  in 
aquatic  organisms  adjacent  to  and  downstream  from  the  reservoir. 

Wild  animal  species  and  populations  in  the  project  area  should 
undergo  insignificant  change  if  one  considers  that  the  area  between 
the  desired  operating  lake  level  and  the  upper  guide  contour  level 
would  not  be  constantly  inundated  and  therefore  should  be  available 
to  these  animals.  Ibis. area  will  provide  3,000  additional  man-days 
annually  of  nonoonsumptive  wildlife  oriented  recreation.  Input  of 
these  considerations  into  the  worksheet-matrix  and  calculations 
yielded  a  total  impact  index  of  -0.10  EIU  on  wild  animals  for  Aubrey 
Lake . 


(3)  Diversity  of  Vegetational  Types.  The  construction  phase 
will  not  change  vegetational  uniformity  but  merely  the  amount  of 
vegetation.  This  effect  should  be  confined  to  the  project  area. 

During  the  use  phase  of  the  project,  a  diversification  will  be 
encouraged  by  a  stabilized  downstream  water  table.  In  time,  new 
types  of  wetland  and  marsh  vegetation  will  occur  in  the  upper  third 
of  the  lake  and  around  the  shoreline.  The  wetland  and  marsh  area 
will  eventually  exhibit  more  diversification.  The  new  plain  to  be 
formed  by  the  lake  will  first  support  grasses,  then  many  perennials, 
and  finally  a  pioneer  flood-plain  forest  of  willow  and  cottonwood. 

Input  of  these  considerations  into  the  worksheet-matrix  and  calculations 
yielded  a  total  inpact  index  of  +0.5  EIU  on  diversity  of  vegetational 
types  at  the  project. 

(4)  Variety  of  Vegetational  Types.  There  is  very  little  variety 
in  vegetational  types  within  the  project  area.  Some  species  diver¬ 
sification  will  occur  as  the  project  lands  are  removed  from  cultiva¬ 
tion  and  the  process  Of  natural  Bucession  is  permitted  to  proceed  with 
little  interference  from  man's  activities  (i.e.,  clearing  and  culti¬ 
vation)  .  Additional  species  diversification  will  occur  as  aquatic 
and  water-tolerant  plants  become  established  in  those  areas  of  the 
newly  formed  lake  which  provide  the  necessary  ingredients  for  their 
proliferation.  Input  of  these  considerations  into  the  worksheet-matrix 
and  calculations  yielded  a  total  impact  index  of  +0.3  EIU  on  variety 
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in  vegetation  types  for  the  Aubrey  project. 


f .  Manmade  Objects. 

(1)  Most  of  the  manmade  objects  in  the  project  area  will  either 
be  moved  or  dismantled  when  residents  are  forced  to  move  out.  These 
objects  have  been  determined  to  be  generally  incompatible  with  the 
natural  surroundings  of  the  area.  Based  on  removal  of  the  offensive 
objects  and  construction  of  compatible  objects  on  Corps  of  Engineers 
administrated  lands,  the  impact  on  manmade  objects  was  determined  to 
be  +5.1  EIU  as  a  result  of  project  construction.  There  will  also  be 
development  on  a  band  of  land  about  0.5  mile  wide  around  the  project 
which  will  be  easily  visible.  It  has  been  assumed  that  this  private 
development  will  not  take  design  compatibility  into  consideration 
and  will  result  in  an  impact  of  -0.30  EIU.  This  negative  impact  is 
impossible  to  prevent. 

(2)  It  is  believed  that  after  construction  of  the  project  those 
manmade  elements  which  are  allowed  to  remain  will  be  a  nostalgic 
reminder  of  days  gone  by.  Sometime  in  the  future  these  objects  will 
meld  into  their  surroundings  and  become  a  compatible  part  of  the 
scenery.  Input  of  these  considerations  into  a  worksheet-matrix  and 
calculations  yielded  an  inpact  of  +0.6  EIU  on  the  overall  esthetic 
"picture"  for  the  Aubrey  project. 

5.  Geolo gi cal  El ements .  A  thorough  investigation,  including  both 
research  and  field  work,  has  been  made  to  determine  the  adverse  and 
beneficial  effects  that  the  construction  of  Aubrey  Dam  and  creation 
of  Aubrey  Lake  will  have  on  the  geological  elements  in  the  area. 
Discussion  of  these  effects  follows. 

a.  Adverse  Impacts. 

(1)  An  unknown  quantity  of  sand  and  gravel  that  occurs  in  the 
flood-plain  and  terrace  deposits  will  be  inundated  and  thus  lost  for 
commercial  development. 

(2)  Some  producing  oil  wells  in  the  Jacobs  Oil  Well  Field  will 
be  flooded.  These  wells  will  be  plugged  and  taken  out  of  production. 

(3)  Because  the  predominant  soil  type  is  highly  erodible  in  the 
11  recreation  sites,  a  vegetative  management  plan,  careful  selection 
of  facility  sites,  and  planned  development  will  help  to  limit  the 
possible  degradation  of  the  fragile  vegetative  cover  which  reduces 
loss  of  topsoil  through  erosion. 

b .  Beneficial  Impacts. 

(1)  Aubrey  Lake  will  cover  some  open  gravel  pits  and  spoil  piles 
that  detract  from  the  beauty  of  the  countryside. 
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(2)  The  nature  of  the  geologic  formations  that  will  surround  the 
reservoir  are  such  that,  in  tine,  sandy  beaches  will  develop  at  many 
locations.  These  areas,  especially  along  the  eastern  sector  of  the 
lakeshore,  could  become  recreation  sites. 

(3)  Recharge,  in  the  form  of  seepage  from  the  lake,  will 
ultimately  improve  the  quality  of  the  water  in  the  Woodbine  formation. 

(4)  The  sands  of  the  Trinity  group  -  the  principal  ground-water 
source  in  the  area  -  will  not  be  affected. 

(5)  It  is  not  expected  that  there  will  be  any  pollution  of  the 
lake  by  oil  seepage  from  old  abandoned  oil  test  holes  that  will  be 
covered. 

(6)  There  are  no  types  of  geologic  outcrops  of  special  academic 
interest  in  the  reservoir  area. 

(7)  There  are  no  areas  of  unique  or  special  paleontological 
interest  that  will  be  inundated. 

c.  Measured  Inqsact  of  the  Project.  The  Battelle-Colunfous  EES 
total  impact  index  of  the  Aubrey  Lake  project  on  geological  elements 
is  +4.4  EIU. 

6.  Archeological  Elements. 
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a.  Inventory  Request  to  National  Park  Service.  In  a  letter  dated 
4  August  1972,  the  Fort  Worth  District,  Corps  of  Engineers,  requested 
assistance  of  the  National  Park  Service,  U.S.  Department  of  Interior, 
in  preparing  archeological  inventories  for  certain  Corps  of  Engineers 
projects,  including  the  proposed  Aubrey  Lake  project.  Their  reply, 
dated  4  October  1972,  stated  that  they  had  received  funding 
authorization  for  the  Archeological  Investigations  and  Salvage  Program 
for  FY  73,  and  that  no  study  funds  were  included  for  projects  listed 
in  the  Corps  of  Engineers  letter  of  4  August  1972;  therefore,  they 
would  not  be  able  to  provide  data  for  the  Aubrey  environmental  impact 
statement. 

b.  Reconnaissance  Report.  Under  contract  DACW  63-73-W-0576,  the 
Archeology  Research  Program,  Department  of  Anthropology,  Southern 
Methodist  University,  conducted  an  archeological  reconnaissance  of  the 
Aubrey  Lake  project  area.  The  reconnaissance  report  prepared  by 
Britt  Bousman  and  Linda  Verrett  (4)  indicated  that  in  the  area  of 

the  proposed  project  26  archeological  sites  had  been  located  and 
recorded;  that  no  attempt  had  been  made  to  locate  all  of  the  sites  in 
the  area,  only  a  sampling.  A  majority  of  the  sites  exhibit  evidence 
of  prehistoric  occupation.  Appendix  F  contains  an  excerpt  from  the 
report  which  provides  some  details  pertinent  to  all  the  known  sites. 
Sites  designated  as  41DN4  through  41DN15  in  this  appendix  are  not  to 
be  confused  with  the  sites  in  appendix  G  carrying  identical  desig¬ 
nations  . 
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c.  Impact  on  Recorded  Sites.  Twenty-six  archeological  sites  have 
been  cataloged  which  will  be  situated  within  the  limits  of  the 
impoundment.  Because  these  sites  are  all  located  below  elevation 
655.0  feet  msl  {maximum  design  water  surface) ,  they  will  be  impacted 
in  any  of  three  ways.  Those  sites  that  are  covered  by  silt  during  the 
life  of  the  project  could  be  relatively  protected  from  further 
destruction.  Others  may  be  located  on  the  sloping  shore  or  beach 
areas  around  the  impoundment  which  will  be  directly  affected  by  water 
level  fluctuations.  This  is  the  area  of  maximum,  unscheduled 
destruction  by  wave  action  erosion,  rapid  bone  and  shell  leaching 
caused  by  repeated  inundation,  and  pilferage  by  casual  relic 
collectors.  Other  sites  will  be  affected  by  construction  of  the  dam. 
Because  of  the  significant  archeological  finds  uncovered  during 
excavation  activities  connected  with  construction  of  Lewisville  Dam 
and  the  possibility  of  uncovering  similar  finds  in  the  proposed  Aubrey 
Dam  area,  care  will  be  exercised  during  excavation  operations  at 
Aubrey  Lake  to  bring  any  material  suspected  of  being  of  archeological 
value  to  the  attention  of  qualified  archeologists  for  evaluation  and 
salvage . 

7.  Historical  Elements. 


a.  Architecture  and  Styles.  The  people  who  presently  live  in  the 
area,  and  those  who  may  occasionally  visit  their  one-time  home 
community,  will  be  adversely  affected  by  the  loss  of  landmark  homes 
in  the  proposed  project  area.  The  Corps  of  Engineers  will  work  in 
cooperation  with  interested  agencies,  communities,  and  individuals 
with  the  objective  of  restoring,  preserving,  or  relocating  any  site 
that  is  historically  significant  or  unique.  Presently,  further  study 
is  being  conducted  on  protecting  and  restoring  the  oldest  of  the 
three  houses  built  by  members  of  the  Hammons  family,  as  discussed  in 
section  II.  Input  of  these  considerations  into  worksheet-matrix  and 
calculations  in  the  Battelle-Columbus  EES  yielded  a  total  impact  index 
of  -1.98  EIU  for  the  Aubrey  Lake  project  on  the  "architecture  and 
styles"  of  the  historical  elements. 


b.  Events.  Although  not  all  of  the  events  associated  with  this 
area  are  historically  significant,  the  sites  where  they  occurred 
cannot  be  inundated  without  having  a  psychological  or  social 
impact  on  the  people  who  live  in  the  area  or  once  lived  in  it  and 
return  occasionally  to  visit.  Input  of  these  considerations  into 
worksheet-matrix  and  calculations  of  the  Battelle-Columbus  EES  yielded 
a  total  impact  index  of  +0.66  on  the  "events"  of  the  historical 
elements . 

c.  Persons .  The  gravesite  of  Dr.  John  S.  Riley,  located  in  Jones 
Cemetery,  will  be  inundated  by  the  proposed  Aubrey  Lake.  As  discussed 


III-29 


in  section  II,  Dr.  Riley  was  an  uncle  of  the  noted  poet  James  Whitconfc 
Biley.  Also,  the  sites  of  the  graves  and  residences  of 
Mr.  and  Mrs.  John  Strickland,  also  discussed  in  section  II,  will  be 
inundated.  Input  of  these  considerations  into  worksheet-matrix  and 
calculations  of  the  Battelle-Colvmbus  EES  yielded  a^ to taiimpact  index 
of  the  Aubrey  Lake  project  on  the  "persons"  of  the  historical  elements 
of  +1.1  EIU  since  additional  publicity  may  promote  interest  m  the 
historical  relationship  of  these  people  to  this  region. 

8.  social  and  Cultural  Elements.  With  the  proposed  project  the  social 
interaction  will  be  slightly  disrupted  but  not  destroyed,  and  in 
some  cases  improvement  is  expected. 

a.  such  social  programs  as  those  associated  with  the  baseball 
camp,  retreat,  and  church  would  continue  even  though  they  will  be 
relocated  to  another  site  outside  the  reservoir  area.  In  fact,  if 
the  baseball  camp  and  retreat  were  located  adjacent  to  the  reservoir 
project,  their  value  in  social  interactions  could  possibly  be  enhanced. 
Certainly,  their  setting  could  be  more  attractive  than  at  the  present 
sites . 

b.  The  leaders  of  the  St.  James  Baptist  Church  have  indicated 
that  they  would  like  to  have  the  church  nearer  the  members'  dwellings. 
Presently,  all  members  except  one  live  in  Pilot  Point.  If  the  church 
were  moved  to  where  the  people  live,  the  building  could  be  used  more. 

c.  The  relocation  of  the  Bloomfield  Cemetery  and  church  building 
would  cause  a  disruption  and  social  impact  to  those  families  who  have 
family  members  or  friends  interred  in  this  cemetery. 

d.  Relocation  of  residents  in  the  area  will  cause  a  social  impact 
by  disrupting  group  relations  among  neighbors  and  children  of 

age.  With  the  relocation  of  approximately  90  families,  there  will  be 
some  disruption  of  their  shopping  patterns,  routes  to  churches  they 
attend,  and  distance  traveled  to  work  and  to  social  activities  of 
schools  and  other  establishments.  A  road  travel  pattern  and  shopping 
habits  for  those  living  between  the  arm  of  the  Elm  Pork  of  the 
Trinity  River  and  that  of  Isle  du  Bois  Creek  will  be  disrupted. 

e.  One  major  highway  (U.S.  Highway  No.  377),  three  F.M.  roads 
(F.M.  Roads  Nos.  372,  455,  and  922),  and  numerous  county  roads  are 
located  within  the  project  area. 

(1)  U.S.  Highway  No.  377.  About  2  miles  would  be  altered  and 
raised  in  place  as  a  replacement  for  the  existing  highway  affected 
by  the  project. 

(2)  p.M.  Road  No.  372.  There  is  no  proposed  remedial  work  for 
this  road  section.  The  traffic  currently  utilizing  this  road  will  be 


served  primarily  by  proposed  F.M.  Road  "A"  (see  paragraph  (5)  below) . 
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(3)  F.M.  Road  No.  455.  The  traffic  currently  utilizing  this  road 
will  be  served  by  relocation  "BM,  which  is  proposed  to  be  routed  over 
the  Aubrey  Dam  and  extends  from  Sanger  to  U.S.  Highway  No.  377, 
intersecting  at  a  point  approximately  3.5  miles  south  of  Pilot  Point. 
Relocation  "B"  would  be  about  3  miles  south  of  the  existing  F.M. 

Road  No.  455  and  about  13  miles  in  length. 

(4)  F.M.  Road  No.  922.  Approximately  1.6  miles  of  F.M.  Road 
No.  922  would  be  constructed  as  replacements  for  the  existing 
segments  affected  by  the  project. 

(5)  F.M.  Road  "A11.  F.M.  Road  "A"  is  proposed  to  cross  the  central 
area  of  the  project.  It  is  proposed  to  begin  5  miles  north  of  Sanger 
at  an  intersection  with  U.S.  Highway  No.  77,  then  extend  in  an 
easterly  direction  to  Tioga. 

(6)  County  Roads .  Approximately  45  miles  of  county  roads  in 
Denton,  Cooke,  and  Grayson  Counties  are  within  the  project  area. 

This  proposed  plan  includes  abandoning  approximately  44  miles  of  road, 
obtaining  flowage  easements  over  approximately  1.5  miles  of  road,  and 
relocating  or  raising  in  place  about  10  miles  of  road  at  18  separate 
locations . 

f.  A  new  railroad,  with  a  total  length  of  approximately  14,000 
linear  feet  of  track,  would  be  built  one  mile  east  of  the  existing 
Texas  and  Pacific  track.  A  total  of  6  structures  are  proposed  to  be 
constructed  at  Range  and  Dude  Creeks  and  Pierce  Spring  Branch. 

g.  Approximately  38  miles  of  telephone  facilities  owned  by 

3  companies  (Valley  View,  General,  and  Central  Telephone)  would  be 
abandoned  and/or  removed  as  they  are  affected  by  the  project. 

h.  It  is  estimated  that  about  46  miles  of  electric  distribution 
line  owned  by  three  companies  (Conmunity  Public  Service  Company,  Denton 
County  Co-op,  and  Cooke  County  Co-op)  would  be  abandoned  and/or  removed 
as  they  are  affected  by  the  project.  It  is  proposed  to  construct 
approximately  22  miles  of  electric  distribution  line  in  order  to  maintain 
service . 

i.  Four  pipeline  systems  would  be  affected  by  the  project,  i.e, 
Atlantic  Richfield  Company,  Lone  Star  Gas  Corrpany,  and  Green  Springs 
and  Mountain  Springs  Water  Corporations.  Alterations  to  the  8-inch 
petroleum  products  line  of  Atlantic  Richfield  Company  would  include 
anchoring  portions  of  the  existing  pipe  and  installing  new  pipe.  It 
is  proposed  to  construct  approximately  1.3  miles  of  16-inch  gas  lines 
and  1  mile  of  3-i.ndi  gas  lines  of  the  Lone  Star  Gas  Company.  The  4-indi 
and  smaller  water  lines  which  lie  within  the  project  limits  will  be 
abandoned  in  place.  The  water  lines  that  interfere  with  construction  of 
F.M.  Road  No.  455  will  be  altered  in  place. 
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j.  A  total  of  604  graves  at  four  cemeteries  would  be  relocated. 

k.  The  Battelle-Columbus  EES  total  impact  index  of  the  Aubrey 
Lake  project  on  social  interactions  is  +0.14  EIU. 

9 .  Recreational  Elements.  Presently ,  Idle  bodies  of  water  in  the  area 
provide  sites  for  recreation,  use  of  leisure  time,  and  picnicking  for 
a  limited  nuntoer  of  local  residents  only.  However,  the  provision  of 
recreation,  park  and  open  space  along  with  the  recognized  existing  and 
projected  needs  for  water  supply,  is  a  major  feature  of  the  proposed 
plan.  The  project  would  provide  water-based  recreational  opportunities 
of  up  to  6,240,000  recreation-days  annually  as  optimum  development  is 
achieved.  Aubrey  Lake  will  help  to  reduce  the  deficit  in  needed 
recreational  outlets.  As  the  lake  and  associated  recreation 
facilities  contribute  to  satisfying  these  recreational  needs,  local 
towns  and  communities  will  benefit  economically  through  additional 
sales  of  supplies,  equipment,  food,  and  services  to  the  visitors  to 
the  lake.  Concurrently,  these  visitors  will  have  the  opportunity  to 
relax,  recreate,  and  refresh  mind  and  body.  Some  environmental 
degradation  is  expected  to  occur  from  the  estimated  6,240,000  annual 
visits  to  the  project.  The  detrimental  impacts  would  include  soil 
compaction  from  vehicular  and  foot  traffic,  damage  to  vegetation, 
possible  soil  erosion,  increased  lake  sedimentation,  and  from 
recreational  vehicles  and/or  equipment. 

10.  Land-Use  Changes. 

a.  Within  the  land  area  required  for  the  proposed  Aubrey  Lake 
site,  unutilized  portions  of  commercial  fertilizers,  pesticides, 
herbicides,  and  defoliants  applied  to  these  lands  may  adversely 
affect  the  natural  food  chain  and  life. 

b.  During  construction,  the  land  use  will  remain  much  the  same 
as  at  present.  But  after  the  lake  is  impounded,  the  percentage  of 
land  used  is  expected  to  increase  slightly  and  the  density  of  use 
will  rise  to  medium  value.  There  should  be  a  growth  in  housing  and 
recreation  close  to  the  reservoir  site.  It  can  be  anticipated  that 
several  hundred  houses  will  be  constructed,  small  retail  establishments 
will  be  operated,  and  boat  storage  facilities  will  be  provided. 

Land-use  development  in  the  project  vicinity  is  estimated  to  be 

95  percent  for  the  use  period  of  the  reservoir. 

c.  Calculations  ©f  input  data  and  considerations  into  the 
worksheet-matrix  Of  the  lattelle-Coluirbus  EES  yielded  a  total  impact 
index  of  the  Aubrey  Lake  project  of  -5.88  EIU  on  land  pollution  due 
to  use . 

11,  Housing. 

a.  With  the  project  there  would  be  a  high  degree  of  disruption 
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to  about  90  families  who  live  within  the  proposed  impoundment  area. 
During  construction  of  the  project  there  will  be  a  gradual  and 
hopefully  smooth  resettlement  of  these  residents.  The  first  removal  of 
buildings  will  be  in  the  damsite  area,  but  by  the  time  enbankment 
construction  is  couple ted  all  buildings  will  be  removed.  Hie  project 
will  cause  100  percent  disruption  within  the  project  boundary  of  the 
reservoir. 

b.  The  impact  on  the  housing  at  the  periphery  of  the  project 
area  was  also  considered.  With  construction  of  the  project  there 
would  be  a  high  degree  of  disruption  in  the  project  site,  since  all 
of  the  buildings  will  be  removed  and  all  families  relocated,  but 
outside  the  project  boundary  buildings  and  families  would  not  be 
relocated.  Following  construction  and  during  the  use  period  of  the 
project,  portions  of  the  area  within  0.5  mile  of  the  project  boundary 
will  experience  an  intensive  buildup  of  houses  for  permanent  use, 
weekend  and  vacation  cottages,  and  some  retail  and  service  establish¬ 
ments.  This  buildup  is  predicted  to  total  several  hundred  buildings  - 
many  more  than  presently  exist  in  the  proposed  reservoir  area.  The 
increase  in  number  of  buildings  will  result  from  the  presence  of 

the  reservoir.  Upstream  and  downstream  areas  will  probably  have 
some  slight  increase  in  housing. 

c.  Input  of  these  considerations  into  the  worksheet-matrix  and 
calculations  in  the  Battelle-Columbus  EES  for  the  upstream  area, 
downstream  area,  reservoir  proper,  and  to  0.5  mile  beyond  the  project 
boundary  yielded  a  total  impact  of  +0.39  EIU  on  housing  in  the,  Aubrey 
Lake  project. 

12.  Employment  Opportunities . 

a.  During  early  construction  stages  of  the  project,  existing 
employment  in  the  reservoir  site  upstream  from  the  dam  will  continue. 
Therefore,  with  the  construction  of  the  dam  and  reservoir  bringing  in 
a  large  number  of  employees  plus  a  portion  of  the  present  employment 
continuing,  employment  opportunities  during  the  construction  phase 
will  greatly  increase.  As  construction  is  completed,  these  employment 
opportunities  will  decrease. 

b.  Upon  completion  of  the  project,  fewer  employment  opportunities 
will  exist  within  the  project  area.  There  will  be  the  possibility  of 
employment  related  to  concessions  and  upkeep  of  roads  and  parks .  The 
existing  plant  and  animal,  service,  commerce,  manufacturing,  and 
construction  industries  would  be  disrupted. 


c.  Upstream,  a  small  amount  of  construction  and  commerce  should 
develop.  This  could  result  in  employment  in  construction  of  houses 
and  retail  buildings,  and  in  commerce  in  the  operation  of  retail 
establishments  selling  food,  fishing  sipplies,  and  automobile  supplies 
and  services.  Cafes,  motels,  and  boat  sale  and  service  enterprises 
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could  be  developed  in  the  area. 

d.  Similar  employment  opportunities  can  develop  in  the  downstream 
area,  and  an  increase  in  employment  opportunities  can  result 
indirectly  from  the  supplying  of  water  to  the  cities  of  Denton  and 
Dallas.  Also,  the  incidental  flood  control  provided  by  the  project 
will  allow  increased  assurance  of  successful  cropping  below  the  dam. 

e.  Because  of  the  reservoir,  employment  opportunities  will 
develop  adjacent  to  or  surrounding  the  project  boundary  for  at  least 
0.5  mile.  Within  this  additional  area  along  the  periphery  of  the 
project,  where  sites  are  available  and  suitable,  there  will  be 
employment  in  the  construction  of  housing,  service  buildings,  and 
roads.  Also,  there  will  be  employment  in  operating  the  commerce 
and  service  establishments,  and  in  the  maintenance  of  roads,  utility 
lines,  and  buildings . 

f.  Based  on  observed  trends  associated  with  other  reservoir 
projects  in  the  area,  houses  will  be  constructed  by  individuals  on 
single  plots  and  in  areas  created  by  land  development  companies. 

Within  the  land  company  areas,  several  tens  or  even  a  few  hundreds 
of  houses  will  be  constructed.  This  necessitates  the  construction 
of  roads  and  the  provision  of  utilities .  The  actual  construction 
of  houses  gives  enployment  to  such  craftsmen  as  foundation  workers, 
carpenters,  plunbers ,  electricians,  roofers,  bricklayers,  painters, 
and  cabinetmakers .  This  will  require  the  provision  of  water  and 
proper  sewage  disposed  facilities.  Normally,  within  the  area  there 
will  develop  such  retail  establishments  as  those  which  provide  groceries, 
fuels,  fishing  equipment  and  svpplies,  wearing  apparel,  and  picnic 
supplies.  Other  enployment  opportunities  can  be  found  in  businesses 
such  as  cafes,  motels,  and  boat  sales,  service,  and  storage.  The 
development  in  this  area  will  create  at  least  as  many  employment 
opportunities  as  exist  in  the  proposed  reservoir  area  at  the  present 
time . 

g.  Input  of  data  and  considerations  into  a  worksheet-matrix  and 
calculations  in  the  Battelle-Colunbus  EES  yielded  a  total  index  of 

+1 . 56  on  employment  opportunities . 

13.  State  and  Federal  Agency  Programs . 

a.  Soil  Conservation  Service.  Six  structures  for  retarding 
floodwater  have  been  constructed  in  the  project  area  by  the  Soil 
Conservation  Service  at  a  oost  to  the  Federal  Government  of  approx¬ 
imately  $260,000.  Of  the  four  alternate  project  dameites  considered, 
dameites  1  and  4  would  cause  the  greatest  adverse  impact  on  these 
structures  as  a  result  of  their  being  inundated. 
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b.  Programs  of  Other  Agencies.  Impacts  on  programs  of  other 
agencies  as  a  result  of  construction  of  the  Aubrey  Lake  project  are 
not  foreseen  at  this  time. 

14 .  Impacts  of  Lewisville  Lake. 

a.  summary. 

(1)  Land  Requirements.  The  plan  of  operation  with  Aubrey  and 
Lewisville  Lakes  working  in  combination  will  change  the  currant 
operating  procedures  of  Lewisville  Lake.  A  major  alteration  will 
result  from  increasing  the  water  conservation  pool  elevation  from 
515  feet  msl  to  522  feet  msl.  This  increase  in  the  conservation 
pool  will  inundate  an  additional  6,400  acres  of  project  lands,  of  which 
about  2,200  acres  is  sparsely  timbered,  and  the  remainder  is  in  brush, 
brushy  grassland,  and  grasslands .  This  land  area  is  not  particularly 
productive  for  wildlife.  Of  the  45,548  acres  of  fee-owned  land  on 
the  project,  about  29,680  acres  will  be  covered  by  water  most  of  the 
time.  Thera  are  4,471  acres  dedicated  for  use  by  the  general  public 
(recreation  areas).  Other  project-oriented  land  uses  have  reduced  the 
upland  game  habitat  of  the  project  to  a  total  of  about  11,000  acres. 
With  the  Aubrey  Lake  project,  the  removal  of  this  additional  6,400 
acres  will  result  in  a  further  reduction  in  the  upland  habitat  area. 

(2)  Recreational  Elements.  Concurrent  with  the  reduction  in 
habitat  acreage,  the  increased  water  surface  area  at  Lewisville  Lake 
will  provide  for  am  additional  400,000  recreation-days  annually. 

The  enlarged  project  is  expected  to  provide  opportunities,  initially, 
for  3,000,000  recreation-days  annually,  and  eventually  would  provide 
opportunities  for  about  7,500,000  recreation-days  annually.  Human 
activity  of  this  magnitude  will  have  am  impact  on  both  the  plant  and 
animal  resources  of  the  project.  The  increased  water  surface  area 
will  require  acquisition  of  an  additional  42  acres  to  replace 
existing  recreational  resources  to  be  inundated  along  the  periphery 
of  the  lake. 

t 

(3)  Social,  Cultural,  and  Economi 4  Elements .  Project  visitors 
can  be  expected  to  contribute  to  the  growth  of  the  local  economy  by 
purchasing  such  items  as  picnic  and  fishing  supplies,  and  fuels.  Also, 
those  businesses  which  provide  public  services,  such  as  restaurants, 
lodges ,  and  workshops  for  equipment  service  and  repair  should  share 

in  the  growth  of  the  eoonony .  A  growing  economy  can  be  expected  to 
cause  an  increase  in  local  employment,  which  can  increase  the  local, 
permanent  population  and  create  a  need  for  more  homesites  and 
construction  activities.  An  increase  in  the  local  permanent  population 
can  cause  a  change  in  the  lifestyle  and  social  structure  which  now 
exists  in  the  area.  This  change  is  expected  to  convert  the  rural  mode 
of  life  to  that  of  a  more  suburban  interaction. 
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(4)  Biological  Elements.  The  enlarged  lake  area  will  provide 
additional  room  for  those  fish  which  are  overpopulated  in  the  existing 
impoundment.  The  newly  inundated  land  will  provide  am  increased  food 
supply  and  spawning  ares.  Since  operating  procedures  are  to  keep 
Lewisville  Lake  at  a  constant  water  surface  elevation  of  522  feet  msl, 
fish  reproduction  should  remain  stable  year  to  year.  This  situation, 
without  some  form  of  fishery  management,  will  result  in  the  continua¬ 
tion  of  overpopulations  and  stunted  fishes.  With  constant  water 
levels,  an  increase  can  be  expected  in  the  populations  of  insects  which 
spend  part  of  their  life  cycle  in  still  water.  These  are  mainly 
certain  species  of  mosquitoes  and  midges,  both  of  which  can  become 

a  nuisance  to  man  and  domesticated  and  wild  animals . 

(5)  Archeological  Elements.  Under  contract  DACW63-73-M-0669, 

Dr.  Parker  Nunley  directed  the  Richland  Archeological  Society  through 
an  assessment  (20)  of  the  historical  and  archeological  resources 
located  on  Lewisville  Lake  project  lands.  Some  of  these  lands  will 
be  inundated  (between  515  feet  msl  and  522  feet  msl)  because  of 
modified  operating  procedures  needed  to  compliment  the  Aubrey  Lake 
project  operating  procedures.  Dr.  Nunley's  report  describes  60 
archeological  sites  in  the  vicinity  of  Lewisville  Lake.  Fifty-five 
of  them  are  in  areas  which  will  be  affected  either  directly  or 
indirectly  by  the  raising  of  the  reservoir  elevation.  There  are 

20  sites  located  above  elevation  532  feet  msl  (maximum  design  water 
surface),  33  sites  below  elevation  532  feet  msl,  and  2  sites  which 
extend  from  below  to  above  this  elevation.  The  20  sites  will  be 
endangered  primarily  by  construction  activities,  while  the  33  sites 
will  be  endangered  by  water  level  fluctuations.  An  indepth  exploration 
and  salvage  of  the  archeological  resources  endangered  by  the  pool 
raise  will  be  conducted  when  the  construction  of  Aubrey  is 
guaranteed.  An  excerpt  from  the  report  which  provides  some  details 
pertinent  to  all  the  known  sites  is  presented  in  appendix  G.  Sites 
designated  as  41DN4  through  41DN15  in  this  appendix  are  not  the 
same  sites  carrying  identical  designations  in  appendix  F. 

b.  Conclusion.  The  previously  discussed  impacts  expected  to 
result  from  raising  the  pool  level  of  Lewisville  Lake  are  believed 
to  have  been  adequately  evaluated  and*  therefore,  negates  the  need 
for  a  separate  environmental  impact  statement  covering  the  Lewisville 
component. 
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ANY  ADVERSE  ENVIRONMENTAL  EFFECTS  WHICH  CANNOT 
BE  AVOIDED  SHOULD  THE  PROPOSAL  BE  IMPLEMENTED 
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SECTION  IV  -  ANY  ADVERSE  EFFECTS  WHICH  CANNOT  BE  AVOIDED 
SHOULD  THE  PROPOSAL  BE  IMPLEMENTED 


1.  Stream  Reaches  Inundated.  Construction  of  the  proposed  reservoir 
would  inundate  approximately  71  acres  of  stream  and  35  acres  of  pond 
surface,  and  would  replace  it  with  approximately  25,200  acres  of 
reservoir  surface  at  the  conservation  pool  level.  About  20  miles  of 
the  Elm  Fork,  23  miles  of  Isle  du  Bois  Creek,  and  several  miles  of 
smaller  tributary  streams  will  be  inundated. 

2.  Lands  and  Areas  Required  for  Project  Purposes.  Construction  of 
the  proposed  Aubrey  Lake  impoundment  will  require  acquisition  of 
approximately  39,000  acres  in  fee  area,  1,500  acres  of  which  are  for 
recreational  areas,  and  approximately  4,500  acres  in  flowage  easement 
lands.  Thus,  land  acquisition  for  project  purposes  will  total 
approximately  44,000  acres. 

3.  Fish  and  Wildlife  Resources . 

a.  Area  Fisheries.  The  energy  input  from  the  contributing 
watershed  will  be  diluted  in  the  larger  aquatic  ecosystem,  causing  an 
alteration  or  modification  of  population  diversity  and  density  in  the 
lake  fishery.  Some  of  these  species  will  be  of  the  less  desirable 

or  nonsport  category.  Initially,  there  will  be  a  reduction  in 
fishery  production,  resulting  from  alterations  of  stream  channels, 
draining  of  ponds,  increased  turbidity  and  sediments,  and  decreased 
dissolved  oxygen  content  during  the  construction  period.  However, 
this  adverse  impact  should  have  only  a  short-term  effect  on  the  area 
fishery.  An  estimated  loss  of  1,500  man-days  annually  of  pond 
fishing  will  result  from  construction  of  the  proposed  project. 

b.  Amphibians  and  Reptiles .  The  Aubrey  Lake  impoundment  will 
have  an  adverse  effect  on  lizards  and  snakes,  which  could  eventually 
be  reduced  in  number  by  removal  of  a  significant  portion  of  their 
habitat  and  subsequent  crowding  of  species  in  the  remaining  habitat. 

c.  Mammals .  Inundation  of  the  proposed  reservoir  site  will  have 

I;  an  adverse  effect  on  those  mammals  which  will  be  forced  to  seek  suitable 

habitats  outside  the  periphery  of  the  lake.  It  is  believed  that 
suitable  habitats  outside  the  pool  area  are  now  carrying  their  optimum 
number  of  mammals  and  that  any  increase  will  cause  crowding  which  may 
lead  to  starvation,  epidemics,  and  competition  for  suitable  living 
areas.  It  is  expected  that  with  the  rising  water  level,  the  land-water 
relationship  will  cause  some  new  habitat  type  to  become  available. 

d.  Upland  Wild  and  Game  Birds.  Construction  of  Aubrey  Lake  will 
have  an  adverse  effect  on  upland  birds  due  to  the  destruction  of 
approximately  25  percent  of  the  watershed's  upland  bird  habitat.  Also, 
inundation  of  the  required  project  area  will  completely  remove 
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approximately  25,000  acres  of  existing  bird  habitat  below  the 
conservation  pool  level.  An  estimated  loss  of  3,700  man-days  annually 
of  hunting  will  result  from  construction  of  the  proposed  project. 

e.  Food  Web  Structure.  The  fish  and  wildlife  native  to  the 
proposed  Aubrey  Lake  area  are  a  necessary  link  in  the  complex  aquatic 
and  terrestrial  energy  transfer  structures,  it  is  expected  that  a 
10  percent  reduction  in  the  food  web  structure  will  occur  from 
construction-related  disturbances .  The  most  significant  adverse  effect 
on  the  food  web  structure  will  result  from  inundation  and  destruction 
of  the  habitat,  which  will  displace  all  the  terrestrial  organisms , 
reducing  the  energy  transfer  structure  in  the  project  area  nearly  to 
zero. 

4.  Vegetation .  Construction  of  Aubrey  Lake  and  subsequent  inundation 
will  have  an  adverse  effect  on  approximately  25,000  acres  of 
terrestrial  vegetation  within  the  project  area.  Additionally, 
pedestrian  and  vehicular  traffic  in  the  11  public  use  areas  will  cause 
loss  of  vegetation  through  physical  injury  to  the  plants  and  by  com¬ 
paction  of tthe  soil  in  which  they  grow.  Furthermore,  loss  of  this 
vegetation  can  lead  to  soil  erosion  which  will  cause  some  degradation 
of  the  lake  water  quality. 

5.  Historical  Resources.  The  National  Register  of  Historic  Places 
does  not  list  any  sites  of  National  historical  interest  in  the  project 
area.  Adverse  effects  will  result  from  inundation  of  the  following 
sites  within  the  proposed  reservoir  area: 

a.  The  remains  of  the  abandoned  Old  Bloomfield  Community,  founded 
in  1875. 

b.  The  gravesite  of  Dr.  John  S.  Riley  in  Jones  Cemetery. 

c.  The  sites  of  the  graves  and  residence  of  Mr.  and  Mrs.  John 

Strickland. 

d.  The  three  houses  and  ancillary  structures  built  by  the  Hammons 

brothers  in  the  mid-  and  late  1800 's.  However,  the  Fort  Worth  District 

is  working  with  the  Denton  County  Historical  Survey  Committee  to 
formulate  a  plan  which  will  provide  for  preserving  and  possibly  re¬ 
storing  the  main  house  and  some  of  the  more  significant  ancillary 
structures  associated  with  the  oldest  of  the  three  homes ites. 
Preservation  alternatives  being  considered  include  (1)  a  ring  levee 
system  to  exclude  water  from  Aubrey  Lake,  (2)  relocation  to  an 

area  not  to  be  inundated,  and  (3)  raise  the  home  and  ancillary 
buildings  to  elevation  641.0  feet  msl  and  set  on  earthen  fill.  Cost 
estimates  for  the  basic  work  required  in  alternatives  (1)  and  (3)  are 
$156,250  and  $439,000,  respectively. 


6.  Archeological  Resources.  The  Bousman  and  Verett  archeological 
report  (4)  concerning  the  Aubrey  reservoir  area  suggests  that  there 
are  at  least  26  prehistoric  and  historic  sites  which  will  be  inundated 
when  the  lake  is  impounded,  or  be  endangered  by  construction  of 
facilities,  houses,  etc.  adjacent  to  the  lake.  Mitigation  of  the 
inpacts  on  these  resources  can  best  be  accomplished  by  conducting  a 
systematic  survey  of  the  reservoir  area  to  provide  an  adequate 
assessment  of  the  resources  present.  Concurrently,  controlled 
collection  of  surface  artifacts  and  test  pitting  of  subsurface 
deposits  should  be  accomplished. 

7.  Social,  Cultural,  and  Economic  Resources.  The  relocation  of  the 
Bloomfield  Cemetery  would  cause  a  slight  adverse  psychological  effect 
to  those  families  who  have  family  members  or  friends  interred  there. 
Relocation  of  residents  in  the  area  will  cause  an  adverse  social 
effect  by  disrupting  neighborhood  friendships  among  adults  and  among 
children  of  school  age.  There  will  be  adverse  effects  on  the  residents 
of  the  area  from  disruption  of  their  shopping  patterns,  routes  to 
churches  they  attend,  and  distances  traveled  to  work,  school,  and 
activities.  In  certain  situations,  some  adverse  economic  impacts  could 
affect  those  persons  who  must  relocate  and/or  lose  all  or  part  of 
their  established  holdings.  For  example,  sentimental  values  are  not 
considered  when  an  appraisal  is  made  on  a  home  or  personal  property. 

In  addition,  the  present  market  value  paid  on  the  land  does  not 
reflect  its  future  value,  which  sometimes  appreciates  significantly 
each  year.  An  economic  loss  could  also  be  suffered  by  relocating  to  an 
area  with  a  higher  tax  rate. 

8.  Recreational  Resources .  The  expected  6,240,000  annual  visits  at 
Aubrey  Lake  will  have  an  adverse  inpact  on  the  environment  of  the  area. 
The  impacts  would  include  soil  compaction  from  vehicular  and  foot 
traffic,  damage  to  vegetation,  possible  soil  erosion  and  increased  lake 
sedimentation.  However,  a  vegetative  management  plan  and  careful 
selection  of  recreation  sites  are  actions  which  will  be  taken  to  limit 
possible  degradation  of  vegetation  and  loss  of  topsoil  through  erosion. 
All  possible  efforts  will  be  made  to  prevent  pollution  of  the  lake  water 
from  recreational  activities  and  facilities.  Pollution  will  be  dis¬ 
couraged  by  (1)  education  of  the  public  through  advertisements  and 
distribution  of  published  regulations,  (2)  provision  of  conveniently 
located  trash  receptacles,  (3)  availability  of  litter  bags  for  boats, 
and  (4)  presence  of  custodial  patrols.  A  wildlife  and  fisheries 
management  plan  will  assure  the  availability  of  fish  and  wildlife 
habitat. 

9.  Agricultural  Resources .  There  will  be  adverse  inpacts  from  the 
loss  of  approximately  31,000  acres  of  agricultural  lands  due  to  the 
project.  Of  this  total,  about  87  percent  is  pastureland  and  the 
remaining  13  percent  is  being  used  mainly  for  dryland  crops  such  as 
sor^um,  peanuts,  and  cotton. 
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a.  Raising  the  conservation  pool  elevation  at  Lewisville  Lake  by 
7  feet  will  reduce  the  available  terrestrial  wildlife  habitat  at  that 
project  by  about  6,400  acres.  About  one-third  of  this  acreage  is 
sparsely  timbered,  and  the  remaining  two-thirds  is  covered  with  brush, 
brushy  grassland,  and  grassland.  Although  these  areas  are  not  highly 
productive  for  wildlife,  any  loss  of  existing  habitat  will  create  a 
hardship  on  those  species  which  currently  inhabit  the  area  because 
there  is  a  sparsity  of  suitable  habitat  nearby  to  which  they  could  move 


b.  At  first  the  fishery  will  benefit  from  having  the  extra  space 
available  to  alleviate  the  existing  overpopulated  condition.  However, 
with  continuously  favorable  conditions  for  reproduction  and  without  an 
adequate  fishery  management  program,  the  fishery  will  become 
overpopulated  again  in  just  a  few  years. 


c.  A  continuous  water  surface  elevation  will  be  extremely 
conducive  to  propagation  of  nuisance  insects  which  spend  a  part  of 
their  life  cycle  in  an  aquatic  environment.  These  aquatic  stages  of 
insects  form  an  important  part  of  many  fishes'  diets.  Fish  may 
provide  a  degree  of  pest  control  but  are  not  expected  to  be  able  to 
reduce  insect  populations  below  nuisance  levels. 

d.  Approximately  55  archeological  sites  will  be  adversely  affected 
either  directly  or  indirectly,  by  the  raising  of  the  reservoir  ele¬ 
vation.  Mitigation  measures  include  an  indepth  exploration  and 
salvage  expedition  of  the  archeological  resources  endangered  by  the 
pool  raise  when  the  construction  of  Aubrey  Lake  is  assured  (20) . 


e.  Vehicular  and  foot  traffic  related  to  or  resulting  from  the 
recreational  opportunities  available  at  Lewisville  Lake  will  have  much 
the  same  adverse  impacts  on  both  plant  and  animal  resources  as  those 
discussed  for  Aubrey  Lake  in  section  III,  paragraph  9. 
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SECTION  V 

ALTERNATIVES  TO  THE  PROPOSED  ACTION 


SECTION  V  -  ALTERNATIVES  TO  THE  PROPOSED  ACTION 


1.  No  Action.  The  passive  or  negative  approach  to  development  of 
additional  resources  on  the  Elm  Fork  of  the  Trinity  River  is  to 
take  no  action  and  to  accept  the  consequences.  Dallas  is  already 
the  eighth  largest  city  in  the  Nation  and  is  expected  to  become 
even  larger.  If  the  no-action  alternative  were  selected,  the 
Dallas-Denton-Fort  Worth  metropolitan  area  would  have  to  continue 
to  depend  on  the  water  sources  and  recreational  opportunities  that 
are  now  available,  which  are  considered  inadequate. 

a.  Water  Quality  and  Supply. 

(1)  Beneficial  Aspects.  There  are  no  water  quality  and  supply 
benefits  in  the  no-action  alternative. 

(2)  Detrimental  Aspects .  The  adverse  effects  of  adopting  the 
no-action  alternative  would  primarily  be  the  forgoing  of  development 
and  use  of  the  most  efficient  surface  water  source  remaining  to  the 
Dallas-Denton-Fort  Worth  metropolitan  area.  Not  only  would  the  no¬ 
action  alternative  deny  this  metropolitan  area  a  means  of  satisfy¬ 
ing  a  portion  of  its  projected  water  needs,  but  it  would  also  deny 
water  needed  for  other  developments  such  as  Flower  Mound  New  Town 
and  the  Dallas -Fort  Worth  Regional  Airport. 

(a)  Flower  Mound  New  Town.  Flower  Mound  New  Town,  with  an 
expected  population  in  excess  of  60,000,  is  the  fourth  Federally 
designated  new  town  project  in  the  Nation. 

(b)  Dallas -Fort  Worth  Regional  Airport.  The  Dallas -Port  Worth 
Regional  Airport,  covering  18,000  acres  with  all  of  its  supporting 
systems,  including  water  treatment  and  waste  disposal  plants,  and 
transportation  and  communication  systems ,  will  be  an  almost  self- 

s upporting  city.  The  airport  will  employ  23,000  persons  initially, 
and  its  daily  population  of  customers  and  employees  will  be  over 
100,000.  By  1980,  it  is  projected  that  an  additional  12,000 
airport  workers  will  be  needed. 

(c)  Regional  Growth .  The  area's  projected  total  population, 
based  on  OBERS  data  from  the  U.S.  Census  (series  C  projections)  is 
2,837,177  in  1980,  and  will  increase  to  6,181,788  in  the  year  2020. 

The  city  of  Dallas  also  projects  that  water  demands  will  increase 
from  259  mgd  in  1980  to  475  mgd  in  the  year  2000.  Acceptance  of 
the  no-action  alternative  would  cancel  the  selected  impoundment 
project  and  reject  what  has  been  an  anticipated  element  of  the 
Dallas  Water  Plan  for  many  years. 

(3)  Economic  Aspects.  By  implementing  this  alternative  and 
forgoing  the  selected  plan,  an  estimated  84  mgd  will  not  be  available 
to  meet  the  projected  needs  of  the  area.  This  amount  of  municipal  and 
industrial  water  has  an  estimated  annual  benefit  of  $2,191,900. 
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(4)  Factor*  Contributing  to  Rejection  of  this  Alternative. 

The  no-action  alternative  would  not  develop,  upstream  from  Denton, 

Dallas,  and  Fort  Worth,  and  their  contiguous  municipalities,  a 
dependable  water  supply  in  the  amount  of  84  mgd  which  would  be 
of  good  quality  and  gravity  flow  to  treatment  plants.  Since  the 
projected  water  demands  of  the  area  are  expected  to  increase  91 
percent  between  1980  and  the  year  2000,  the  no-action  alternative 
was  felt  to  be  unresponsive  to  the  area's  needs  for  water  quality 
and  supply. 

b.  Fish  and  Wildlife. 

(1)  Beneficial  Aspects.  Adoption  of  the  no-action  alternative 
would  prevent  the  inundation  of  approximately  25,200  acres  at  the 
conservation  pool  elevation  (about  100  acres  of  which  are  streams , 
tanks,  and  ponds),  most  of  which  can  be  considered  as  possible  wild¬ 
life  habitat.  It  would  also  prohibit  the  possible  inundation  of 
approximately  7,400  additional  acres  of  wildlife  habitat  between  the 
conservation  pool  elevation  and  the  top  of  the  flood-control  pool. 

In  addition,  implementation  of  the  no-action  alternative  would  check 
any  possible  disruption  of  approximately  1,450  acres  of  wildlife 
habitat  by  its  being  acquired  and  developed  for  recreational  purposes 
by  the  Government.  Thus,  without  the  project,  the  approximate  acreage 
of  either  directly  or  indirectly  unaffected  wildlife  habitat  would  be 
approximately  35,000  acres.  Acceptance  of  the  no-action  alternative 
would  leave  the  proposed  project  area  with  its  100  acres  of  existing 
area  fisheries,  which  are  rated  moderate-to-high  in  productivity. 

It  would  also  suspend  the  adverse  effects  to  amphibians ,  reptiles, 
birds,  and  mammals  that  would  eventually  be  displaced  by  removal  of  a 
significant  portion  of  their  habitat  by  construction  activities  or 
inundation.  Furthermore,  if  this  alternative  is  adopted,  3,700  man-days 
annually  of  hunting  will  not  be  forgone. 

(2)  Detrimental  Aspects.  The  area's  present  wetland  quality 
and  waterfowl  use  is  poor,  and  would  remain  basically  the  same 
without  the  selected  project.  Since  only  25  percent  of  the  total 
area  is  available  as  habitat  for  upland  game  birds,  consisting 
primarily  of  small  numbers  of  quail  and  mourning  doves,  rejection 
of  the  project  would  have  little  effect  on  their  populations. 

Although  the  stream  fishery  is  classified  as  being  moderate-to-high 
in  productivity,  an  enlarged  area  for  fish  production  will  be 
forgone  with  the  no-action  alternative. 

(3)  Economic  Aspects.  By  implementing  the  no-action  alter- 
nati^e,  an  estimated  400  man-days  of  waterfowl  hunting  and  500,000 
man-days  of  sport  fishing  would  be  forgone.  These  forfeited  uses 
have  an  estimated  annual  benefit  of  $741,600.  If  the  no-action 
alternative  were  adopted  by  the  Federal  Government,  local  interests 
could  undertake  the  project,  but  they  would  be  required  to  finance 

all  of  the  cost  of  the  project  construction  without  financial  support  < 

for  costs  allocated  to  recreation. 
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(4)  Factors  Contributing  to  Rejection  of  this  Alternative. 

The  no-action  alternative  would  continue  the  low-productive  status 
of  existing  wildlife  habitat  in  the  area,  would  not  allow  for  an 
expanded  fishery  in  area  waters,  and  would  forgo  $741,600  in  annual 
benefits  which  the  proposed  project  would  provide. 

c.  Social,  Cultural,  and  Economic  Elements. 

(1)  Beneficial  Aspects.  If  the  no-action  alternative  were 
implemented,  the  following  elements  of  social  and  economic 
importance  would  not  have  to  be  abandoned,  altered,  or  relocated. 

(a)  A  total  of  approximately  1.86  miles  of  U.S.  Highway  377 
and  bridges  in  the  vicinity  of  Buck,  Range,  and  Spring  Creeks. 

(b)  Approximately  30.8  miles  of  farm  to  market  roads  in  Denton, 
Cooke,  and  Grayson  Counties. 

(c)  Approximately  3.3  miles  of  railroad  owned  and  operated  by 
the  Texas  &  Pacific  Railway  Conpany. 

(d)  A  total  of  9.2  miles  of  cable  (nearly  all  of  which  is 
buried)  belonging  to  the  Valley  View  Telephone  Company;  a  total  of 
12.5  miles  of  telephone  line  (9.5  miles  of  buried  cable  and  3 
miles  of  aerial  line)  belonging  to  the  General  Telephone  Company; 
and  a  total  of  15.8  miles  of  telephone  line  (8.8  miles  of  buried 
cable  and  7.0  miles  of  aerial  line)  belonging  to  the  Central 
Telephone  Company . 

(e)  Approximately  2.2  miles  of  electrical  distribution  line 
belonging  to  the  Conmunity  Public  Service  Company,  approximately 
37.0  miles  of  electrical  distribution  line  belonging  to  the  Denton 
County  Cooperative,  and  approximately  6.1  miles  of  electrical 
distribution  line  belonging  to  the  Cooke  County  Cooperative. 

(f)  Approximately  0.68  mile  of  8-inch  petroleum  products 
pipeline  owned  by  the  Atlantic  Richfield  Conpany,  about  1.3  miles 
of  16-inch  high  pressure  gas  line,  1.0  mile  of  3-inch  feeder  line 
owned  by  the  Lone  Star  Gas  Conpany,  and  an  undetermined  length  of 
4-inch  and  smaller  water  distribution  pipelines  belonging  to  the 
Green  and  Mountain  Springs  Water  Supply  Corporation . 

(g)  Approximately  604  graves  located  in  three  public  cemeteries 
(Davis,  Jones,  and  Bloomfield),  and  in  one  private  cemetery 
(Maxwell  and  Tevault) . 

(h)  The  Jacobs  Oil  Field. 

(i)  None  of  the  trends  in  social,  cultural,  or  economic 
patterns  which  have  been  evolving  since  people  first  settled  this 
area  would  be  disrupted. 


(2)  Detriment*!  Aspects.  implementation  of  the  no-action 
alternative  would  cause  the  project  area  not  to  realise  the  increase 
in  employment  opportunities  which  would  result  from  construction  of 
a  structural  project.  Additionally,  there  would  be  no  significant 
change  in  developments  of  houses,  hotels,  motels,  retail  stores, 
restaurants,  and  land. 


(3)  Economic  Aspects.  Overall  benefits  which  the  area  inhabitants 
and  governments  would  fail  to  realize  would  probably  amount  to  about 
$11,000,000  annually. 

(4)  Factors  Contributing  to  Rejection  of  this  Alternative. 

The  annual  benefits  to  be  shared  by  a  large  area  and  population 
would  far  outweigh  the  anticipated  disruptions  of  established 
social,  cultural,  and  economic  trends. 

d.  Archeological  and  Historical  Elements. 

(1)  Beneficial  Aspects.  The  no-action  alternative  would  be 
beneficial  for  the  archeological  and  historical  elements  of  the 
area  because  they  would  not  be  disrupted  by  relocation,  inundation, 
or  construction  activities.  No  known  historical  sites  of  National 

or  State  significance  exist  in  the  area.  There  are  sites  in  this  area 
which  are  of  local  significance,  such  as  the  old  Hammons  houses. 
Archeological  resources  of  the  watershed  have  been  surveyed  to 
determine  the  number,  location,  and  value  of  sites  in  this  area. 

(2)  Detrimental  Aspects.  If  the  sites  are  not  explored  and  the 
resources  salvaged,  a  portion  of  the  story  of  man's  early  occupation 
of  this  area  could  be  lost  by  inadvertent  destruction  caused  by 
agricultural  practices  or  construction,  as  well  as  by  artifact 
hunters.  The  historical  sites  are  believed  to  be  of  little  sig¬ 
nificance,  and  their  eventual  destruction  may  hardly  be  noticed. 

(3)  Economic  Aspects.  It  is  nearly  inpossible  to  apply  a 
dollar  value  to  historical  and  archeological  resources.  They  are 
usually  described  as  being  invaluable  and  irreplaceable.  However,  it 
is  estimated  that  a  sum  of  $50,000  will  be  needed  for  surveying  and 
salvaging  of  archeological  resources  in  the  area  to  be  affected  by  the 
selected  impoundment  project.  This  amount  has  been  programed  for  this 
work,  but  will  net  to  allocated  until  it  is  certain  that  the  project 
will  be  constructed. 

(4)  Factors  Contributing  to  Rejection  of  this  Alternative. 

It  is  believed  that  the  archeological  resources  should  be  salvaged 
before  any  more  are  lost  to  deliberate  or  inadvertent  destruction. 

The  historical  re so arcs a  ass  believed  to  be  of  little  significance 
and  would  have  little  effect  on  the  rejection  or  selection  of  this 
alternative . 


e.  Recreational  Elements 


(1)  Beneficial  Aspects .  There  would  be  no  additional  benefits 
for  recreation  if  the  no-action  alternative  were  selected. 

(2)  Detrimental  Aspects.  Recreational  elements  of  the  water¬ 
shed  would  remain  static  should  the  no-action  alternative  be 
selected.  This  would  mean  that  most  water-oriented  recreational 
needs  would  have  to  continue  to  be  satisfied  outside  the  basin. 
Furthermore,  land-oriented  recreational  needs  would  continue  to  be 
met  in  the  basin  only  by  landowners  permitting  a  selected  few  to 
utilize  their  privately-owned  resources. 

(3)  Economic  Aspects .  It  is  estimated  that  the  selected  plan 
will  provide  $6,394,600  annually  in  recreational  benefits.  This 
amount  includes  $741,600  for  benefits  to  be  derived  from  fish  and 
wildlife  oriented  recreation. 

(4)  Factors  Contributing  to  Rejection  of  this  Alternative. 

The  no-action  plan  would  forgo  these  monetary  benefits,  as  well  as 
the  advantage  of  having  a  nearby  area  with  facilities  which  would 
satisfy  many  of  the  area's  recognized  recreational  needs. 

2.  Alternatives  That  Will  Meet  All  of  the  Authorized  Project 
Purposes .  The  project  purposes  of  Aubrey  Lake  for  which  alterna¬ 
tives  were  explored  are  water  supply,  recreation,  and  fish  and 
wildlife.  Flood  control  is  not  an  added  or  increased  purpose  of 
Aubrey  Lake.  The  Aubrey  Lake  project  at  river  mile  60.0  of  the 
Elm  Fork  of  the  Trinity  River  has  been  planned,  on  an  exchange  of 
storage  basis  with  existing  Lewisville  Lake  at  river  mile  30.0,  to 
provide  the  same  degree  of  flood  protection  in  combination  as  that 
provided  by  Lewisville  Lake  alone.  Flood-control  storage  in 
Lewisville  Lake  will  control  floods  of  up  to  35-year  frequency 
when  regulating  releases  in  proportion  to  existing  downstream 
channel  capacities.  However,  the  project  as  originally  planned 
would  control  floods  of  about  50 -year  frequency  when  operated  in 
conjunction  with  the  authorized  improved  channels.  This  would  be 
in  consonance  with  the  regional  statistical  analysis  conducted  for 
House  Document  No.  276,  which  found  that  each  project  in  the 
Trinity  River  system  should  be  planned  to  regulate  50-year  floods 
to  nondamaging  proportions.  Sufficient  flood-oontrol  storage  would 
be  retained  in  Lewisville  Lake  to  regulate  flood  runoff  from  the 
968  square  miles  of  drainage  area  between  the  two  lakes,  and 
sufficient  flood-control  storage  would  be  provided  in  Aubrey  Lake 
for  its  6 92 -square -mile  drainage  area.  Flood-oontrol  storage 
allocated  to  Aubrey  Lake  would  take  into  consideration  that  the 
rainfall  rates  on  the  smaller  drainage  area  controlled  by  Aubrey 
Lake  are  from  a  relatively  greater  areal  distribution  of  higher 
rainfall  intensities.  As  a  consequence,  although  the  total  volume 
of  flood-oontrol  storage  is  slightly  increased,  the  degree  of 
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flood-control  protection  is  not  altered  by  the  projects  in  confci- 
nation.  Flood  control,  therefore,  is  not  an  added  or  increased 
purpose  of  Aubrey  Lake . 

a.  Alternate  Dansite  Locations.  The  selected  project  is  located 
at  one  of  the  four  dansites  considered  for  the  project.  Site  1 
(plate  V-l)  is  at  river  mile  60.0  and  is  the  project  document  site. 

Site  2  (plate  V-2)  is  located  at  river  mile  55.9,  site  3  (plate  V-3)  at 
river  mile  51.2,  and  site  4  (plate  V-4)  at  river  mile  64.0.  Site  4 
would  require  an  embankment  on  both  the  Elm  Fork  of  the  Trinity  River 
and  Isle  du  Bois  Creek,  and  would,  in  effect,  form  two  lakes. 

Investigations  included  an  appraisal  of  the  natural,  physical, 
historical,  cultural,  eoonomic,  and  social  impacts  to  be  expected 
at  each  site.  A  cost  comparison  for  each  of  the  sites,  including  the 
project  document  site,  site  1,  is  shown  in  the  following  table.  It 
should  be  noted  that  this  cost  comparison  was  based  on  preliminary 
design  data  for  the  alternate  damsites  which  have  been  modified  and 
refined  to  show  present  cost  figures. 


Table  V-l 


Total  Project  Costs  of  Development  for  the  Alternate  Sites 


Estimates  in  Thousands  of  Dollars 


Site  1 
Site  2 
Site  3 
Site  4 


$101,000 

117,924 

118,791 

127,036 


Since  there  are  only  about  13  river  miles  separating  the  four  sites, 
it  was  not  surprising  that  several  elements  of  impact  among  the 
four  were  indistinguishable.  Among  them  are  historical  elements, 
foundation  conditions,  fishery,  water  quality,  and  water  supply.  An 
investigation  to  determine  the  existence  of  historical  sites  within 
Denton,  Cooke,  and  Grayson  Counties  indicated  that  a  few  sites  of 
local  significance  would  be  inundated.  With  respect  to  the  area 
fishery,  it  was  found  that  species  productivity  is  directly 
proportional  to  the  water  quality.  Since  water  quality  was  found  to 
be  almost  identical,  all  sites  will  be  equally  suitable  for  fish  life. 

In  terns  of  water  supply,  each  of  the  four  sites  working  in  conjunction 
with  Lewisville  Lake  will  develop  all  of  the  watershed's  water  resources, 
and  again  are  considered  to  be  equal.  These  four  sites  exhibit  similar 
foundation  conditions.  No  faulting  or  other  structured  anomalies  are 
known  to  exist  in  the  vicinity  of  the  sites.  Consequently,  the  damsite 
selection  was  influenced  by  prevailing  hydrological,  economic,  and 
other  environmental  conditions.  • 
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(1)  Site  1.  Site  1  is  the  project  document  site.  Hie 
selected  plan  has  been  designed  as  an  earthfill  embankment  consist¬ 
ing  primarily  of  compacted  medium  to  high  plasticity  clays.  The 
embankment  will  have  a  maximum  height  of  136  feet  above  the  stream- 
bed,  will  be  about  14,690  feet  long,  and  will  have  a  crest  width  of 
42  feet.  A  100-foot  long  uncontrolled  spillway  will  be  constructed 
in  the  left  abutment,  and  a  13-foot  diameter  outlet  works  conduit 
is  planned  for  the  right  flood  plain.  The  impoundment  to  be 
created  behind  the  embankment  will  have  a  maximum  design  water 
surface  area  of  54,600  acres  at  elevation  655.2  feet  msl.  The 
normally  expected  operating  elevations  will  be  636.0  feet  msl  for  the 
flood-control  pool  which  will  inundate  32,600  acres,  and  627.0  feet 
msl  for  the  conservation  pool  which  will  cover  25,200  acres.  The 
benefit-cost  ratio  is  2.6  to  1.0,  and  the  annual  benefits  in  excess 
of  the  annual  costs  are  $6,725,000.  This  impoundment  will  provide  for 
water  conservation,  flood  control,  recreation,  fish  and  wildlife 
conservation,  and  sediment  control.  The  flood  control  aspects  of  the 
Aubrey  project  result  from  the  transfer  of  a  portion  of  the  allocated 
flood-control  space  in  Lewisville  Lake,  located  immediately  downstream 
from  the  Aubrey  project.  With  this  transfer,  sufficient  flood-control 
storage  would  be  retained  in  Lewisville  Lake  to  regulate  flood  runoff 
from  the  968  square  miles  of  intervening  drainage  area,  and 
sufficient  flood-control  storage  would  be  provided  in  Aubrey  Lake 
for  its  692  square  miles  of  drainage  area.  This  will  result  in  the 
total  volume  of  flood-control  storage  being  slightly  increased, 
but  the  degree  of  flood-control  protection  would  not  be  altered  by 
the  projects  in  combination.  Therefore,  flood  control  is  not  an 
added  or  increased  purpose  of  Aubrey  Lake.  The  water  conservation 
aspects  of  the  selected  project  were  developed  in  response  to  the 
State  of  Texas  requesting  the  Corps  of  Engineers  to  develop  its 
lakes  to  their  full  potential  for  water  conservation.  This  request 
resulted  from  the  critical  drought  situation  which  was  experienced 
in  the  decade  preceding  the  1957  floods.  The  state's  desire  was 
taken  into  consideration  when  the  determination  of  the  conservation 
storage  capacity  was  made.  The  desires  of  local  interests,  the 
Corps  of  Engineers  estimates  of  probable  future  regional  water 
requirements,  and  the  capability  of  refilling  the  conservation  pool 
after  the  critical  drought  period  were  also  considered.  The  resulting 
conservation  storage  space  of  600,700  acre-feet  in  the  selected  project 
is  conparable  to  the  603,800  acre-feet  authorized  by  House  Document 
No.  276.  Studies  to  determine  the  water  yield  were  based  on  the 
critical  period,  October  1950  through  February  1957,  when  the  average 
annual  inflow  to  Aubrey  Lake  under  present  conditions  of  watershed 
development  would  have  been  44,900  acre-feet,  and  the  estimated 
average  annual  net  evaporation  would  have  been  45.03  inches.  Before 
the  accumulation  of  sediment  (54,600  acre-feet  in  100  years),  the 
650,300  acre-feet  of  storage  initially  available  in  the  conservation 
pool  of  Aubrey  Lake  below  elevation  627.0  would,  under  1985  conditions 
of  watershed  development  and  initial  area  and  capacity,  produce  a 
dependable  yield  of  130  cubic  feet  per  second  (cfs),  which  amounts 
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to  about  84.0  mgd.  A  conservation  storage-yield  study  at  the 
selected  project,  after  100  years  of  watershed  development  and 
sediment  deposition  (54,600  acre-feet) ,  indicates  that  the  ultimate 
conservation  storage  of  600,700  acre-feet  would  produce  a  yield  of 
117  cfs  which  amounts  to  about  75.6  mgd.  In  summary,  the  selected 
site  will  necessitate  32,600  acres  of  land  at  the  flood  pool  level, 
requiring  less  land  than  any  of  the  other  sites .  At  the  water  supply 
pool  level,  25,200  acres  are  required,  less  than  site  4  but  more  than 
the  other  sites.  Principal  roads  through  the  area,  U.S.  Highway  377 
and  Farm-to-Market  Roads  372,  455,  and  922,  would  require  relocation 
or  modification  as  will  county  roads  and  utilities  at  18  other 
locations.  The  traffic  currently  utilizing  FM  Road  455  will  be 
served  by  the  relocated  route  over  the  Aubrey  Dam.  Approximately 
3.5  miles  of  railroad  would  also  require  relocation  and  alteration. 

In  terms  of  wildlife,  the  site  will  disturb  less  cover  for  game 
species  than  sites  2  or  3  but  more  than  site  4.  Site  1  will  do  less 
by  inundation  to  affect  existing  mineral  resources  them  the 
other  sites.  This  deunsite  will  affect,  to  differing  degrees, 
all  26  archeological  sites  referenced  in  the  Bousman  and  Verrett 
report  (4).  It  will  affect  3  sites  less  than  site  2,  11  sites  less 
than  site  3,  and  3  sites  more  than  site  4.  In  dealing  with  recreation, 
the  rationale  was  adopted  that  proximity  to  people  would  be  the 
positive  deciding  factor.  Sites  1,  2,  and  4  are  located  farther  from 
the  centers  of  population  and  were;  therefore,  considered  to  be  equal 
and  slightly  less  desirable  than  site  3.  With  respect  to  the  Soil 
Conservation  Service  floodwater  retarding  structures  within  the 
proposed  Aubrey  Lake  site  1,  it  is  estimated  that  approximately  4,480 
acres  of  land  benefited  by  these  structures  would  be  inundated  with  a 
resulting  loss  of  approximately  $98,500  in  attributable  annual  benefits. 
Cost  data  in  table  V-l  show  site  1  to  be  less  expensive,  with  either 
an  uncontrolled  or  gated  spillway  than  the  other  sites. 

(2)  Site  2.  site  2,  located  4.1  river  miles  downstream  from 
site  1,  will  require  31,580  acres  of  land  at  the  flood  pool  level, 
which  is  more  than  site  1  but  less  them  sites  3  or  4.  The  conser¬ 
vation  pool  level  requires  25,280  acres,  which  is  less  than  sites  1 
or  4  but  more  than  site  3.  The  site  should  require  relocation  or 
modification  of  U.S.  Highway  377  and  Farm-to-Market  Roads  372, 

2153,  922,  and  455.  In  addition,  there  would  be  16  other  relocations 
of  oounty  roads  and  utility  lines,  and  approximately  3.3  miles  of 
railroad  associated  with  this  site.  Ground  cover  for  game  species 
would  be  disturbed  more  by  this  site  than  by  sites  1  or  4  but  less 
than  site  3.  The  existing  mineral  resources  would  be  more  adversely 
affected  by  inundation  at  site  2  than  at  sites  1  or  4  but  less 
than  site  3.  This  damsite  will  affect  3  archeological  sites 
more  than  site  1,  8  sites  less  than  site  3,  and  6  sites  more 
than  site  4.  Considering  recreation,  sites  1,  2,  and  4,  located 
farther  from  population  centers,  were  considered  about  equal  and 
slightly  less  desirable  than  site  3.  Aubrey  Lake  at  site  2  would 


inundate  an  estimated  area  of  3,500  acres  of  flood  plain  protected 
by  floodwater  retarding  structures,  at  a  loss  in  annual  benefits 
of  approximately  $80,850.  Table  V-l  shows  site  2  to  be  more  expensive 
than  site  1  but  less  expensive  than  sites  3  or  4. 

(3)  Site  3.  This  site  is  the  farthest  downstream  of  the  four 
sites,  and  is  located  8.8  river  miles  downstream  from  site  1  and 
12.8  miles  below  site  4.  An  area  of  32,130  acres  at  the  flood  pool 
level  is  the  largest  required  of  any  of  the  sites,  and  22,730  acres 
at  the  water  supply  pool  level  is  the  smallest.  It  would  require 
relocation  or  modification  of  Farm -to -Market  Roads  455,  428,  372, 

2153,  and  2164.  Alteration  of  Interstate  Highway  35  would  also  be 
required.  Relocation  of  utilities  would  be  required,  as  well  as 
relocation  and  alteration  of  approximately  3.5  miles  of  railroad 
and  county  roads  at  20  locations.  Site  3  is  the  least  expensive 
regarding  relocations,  but  will  disturb  more  cover  for  wildlife  than 
the  other  sites,  site  3  would  inundate  more  of  the  existing  mineral 
resources  than  any  of  the  other  alternate  sites  considered.  This 
site  will  affect  11  archeological  sites  more  than  site  1,  8  sites 
more  than  site  2,  and  14  sites  more  than  site  4.  From  the  standpoint 
of  accessibility  to  people,  this  site  is  regarded  as  being  the  most 
desirable  for  recreation.  Aubrey  Lake  at  site  3  would  affect  both 
Elm  Fork  and  Clear  Creek  floodwater  detention  projects.  It  is 
estimated  that  2,800  acres  of  flood-plain  lands  in  the  Elm  Fork 
watershed,  and  2,320  acres  in  Clear  Creek  watershed  would  be  inundated 
This  would  amount  to  a  total  of  $114,400  of  average  annual  benefits 
lost.  Site  3  is  more  expensive  than  sites  1  or  2  and  less  expensive 
than  site  4,  as  shown  in  table  V-l.  This  site  would  not  adversely 
affect  Bloomfield  Cemetery  and  Townsite,  Jones  Cemetery,  the  Hammons' 
house,  and  most  of  the  Jacob’s  Oil  Field. 

(4)  Site  4.  site  4,  located  at  river  mile  64.0,  is  upstream 
from  the  other  sites.  With  31,700  acres  required  at  the  flood  pool 
level,  it  is  the  next  largest  in  size  after  site  3,  and  is  the 
largest  in  area  at  the  conservation  pool  level,  with  25,500  acres. 

This  site  would  require  relocation  or  modification  of  U.S.  Highway 
377  and  Farm-to-Market  Roads  372,  455,  922,  and  2164.  There  are  28 
county  road  relocations  and  many  utility  relocation  requirements. 
Approximately  3.6  miles  of  railroad  would  also  require  relocation 
and  alteration.  Site  4  is  the  most  expensive  in  terms  of 
relocations.  This  site  floods  less  wildlife  cover  than  the  other 
sites.  In  terms  of  existing  mineral  resources,  its  impact  is  more 
favorable  than  sites  2  or  3  and  slightly  less  favorable  than  site  1. 
This  damsite  will  affect  3  archeological  sites  less  than  site  1, 

6  sites  less  them  site  2,  and  14  sites  less  than  site  3.  At  the 
site  4  location,  approximately  $102,700  in  annual  benefits  would  be 
lost  to  the  Elm  Fork  watershed  floodwater  retardation  project,  with 
an  estimated  area  of  4,670  acres  of  flood-plain  land  being  covered 
by  Aubrey  Lake.  As  shewn  on  table  V-l,  the  site  4  location  was 
found  to  be  the  most  expensive  site  location  studied.  For  recreation, 
site  4  is  equal  to  sites  1  and  2,  but  less  desirable  than  site  3. 


(5)  Summary .  Aa  evaluation  table  (table  V-2)  is  presented  to 
facilitate  understanding  of  the  complex  relationships  of  the  impact 
elements  discussed.  Numbers  1  through  4  are  used  as  an  index  to 
indicate  a  range  of  desirability,  with  1  representing  the  most  desirable 
and  4  the  least  desirable.-.  Blank  spaces  represent  an  equal  rating  at 
each  damsite  location.  Although  this  represents  a  ranking  approach, 
and  the  index  numbers  axe  not  weighted,  it  is  considered  to  have 
value  in  oonparing  the  more  obvious  elements.  In  this  way,  the 
four  sites  may  be  considered  generally  in  relation  to  the  same 
types  of  conditions  studied  by  North  Texas  State  University  in  its 
use  of  the  Battelle-ColUmbus  Environmental  Evaluation  System,  except 
that  a  cost  factor  has  been  included  in  table  V-2.  Site  1  was 
indicated  as  the  preferred  or  most  desirable  site  after  summation. 

b.  Small  Upstream  Watershed  Projects. 

(1)  General .  This  alternative  was  developed  to  determine  if 
several  smaller  impoundments  would  develop  a  water  conservation  yield 
similar  to  the  authorised  project  with  less  environmental  impact  to 
the  watershed  and  less  cost.  To  make  a  definite  determination,  it 
was  necessary  to  hypothetically  locate  an  adequate  number  of  feasible 
damsites  which  would  create  impoundments  developing  nearly  130  cfs 
initially,  and  117  cfs  after  100  years  of  sedimentation  and  watershed 
development.  The  first  damsite  was  located  on  Isle  du  Bois  Creek- 
almost  1  mile  due  west  of  Tioga,  the  second  was  located  on  Mustang 
Creek  about  3.5  miles  southeast  of  Aubrey,  the  third  on  Clear  Creek 
about  7  miles  north  of  Sanger,  and  the  fourth  on  Spring  Creek  about 
8  miles  southwest  of  Gainesville,  Pertinent  data  developed  on  each 
of  the  four  sites  is  presented  in  tables  V-3,  V-4,  V-5,  and  V-6, 
respectively. 


(2)  Beneficial  Aspects t  By  constructing  four  separate  pro¬ 
jects,  it  would  be  possible  to  distribute  recreational  facilities 
over  more  area  and  thereby  possibly  prevent  the  crowding  and  over¬ 
taxing  of  natural  resources  in  the  recreation  areas  which  would  be 
developed  at  the  Aubrey  project.  The  overall  water  quality  in  all 
of  the  inpoundmenta  would  be  better  because  there  would  be  less 
land  used  for  agriculture,  industry,  and  municipalities  which 
usually  contribute  the  bulk  of  pollutants  to  streams  in  the  drainage 
area.  Furthermore,  the  fishery  in  each  impoundment  would  be  of 
extremely  high  quality,  not  only  because  of  the  good  quality  water, 
but  also  because  there  win  be  a  larger  littoral  zone  for  fish  to 
find  food  and  to  ipSMh.  Reestablishment  of  native  vegetation 
around  these  impoundments  Mould  increase  the  diversity  and  total 
number  of  wildlife  species  in  the  area.  Since  some  of  the  impound¬ 
ments  would  be  in  iftf  prairie  and  some  in  the  East  Cross  Timbers,  a 
large  variety  of  Qfgfehlsme,  would  benefit.  The  water  conservation 
storage  of  the  fW}t  projects  is  estimated  to  be  approximately 
110.5  cfs  initial!  ly,  or  about  71.4  mgd.  After  100  years  of  sediment 
deposition  and  watershed  development,  the  impoundments  are  expected 
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Table  V-2 

Effects  of  Damsite  Locations  on  Various  Elements 


Elements 

1 

Damsites 

2  3 

4 

Lands  Flooded  (Flood  Control) 

*1 

2 

4 

3 

Lands  Flooded  (Water  Supply) 

3 

2 

1 

4 

Relocations 

2 

3 

1 

4 

Historical 

3 

3 

1 

3 

Archeological 

2 

3 

4 

1 

wildlife 

2 

3 

4 

1 

Fishery 

- 

- 

- 

Mineral  Resources 

1 

3 

4 

2 

Foundations 

- 

- 

- 

- 

Water  Quality 

- 

- 

- 

- 

Water  Supply 

- 

- 

- 

- 

Recreation 

3 

3 

1 

3 

Floodwater  Detention  Program 

2 

1 

4 

3 

Cost 

1 

2 

3 

4 

Total 

20 

25 

27 

28 

*1  represents  most  desirable;  4  represents  least  desirable. 

**A  dash  or  no  numerical  rating  means  that  the  effects  on  the  ele¬ 
ment  would  be  equal  at  each  damsite. 
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Table  V-3 


Preliminary  Pertinent  Data  -  Tioga  Site 


Stream:  Isle  Du  Bois  Creek 

Drainage  Area  (Contributing) :  158 . 7  square  miles 

Initial  Conservation  Storage:  126,900  acre-feet;  yield  21  cfs 
Ultimate  Conservation  Storage:  103,500  acre-feet;  yield  15  cfs 
Purpose  (Use) :  Conservation  only 
Type  of  Dam:  Earthen  Fill 


Flow  into  full  pool 


Spillway  Design  Flood: 

Peak  inflow,  cfs 
Volume ,  acre-feet 
Volume ,  inches 
Outflow: 

Total  routed  peak,  cfs 
Spillway : 

Type  and  location:  Broadcrested  Heir 
Length  in  feet  at  crest  (net) :  100 

Control :  None 
Outlet  Works: 

Type  (and  dimensions) :  One  8-foot  diameter  gated 
Control:  Two  4X8  slide  gates 

Elevation  of  invert  at  intake,  feet  msl:  610.0 
Reservoir  Data: 


222.500 

261.500 
30.9 

26,900* 


conduit 


Item 

Top  of  conservation  pool*** 
Guide  taking  line 
Max.  design  (water  surface) 
Top  of  dam 


Elevation  Area 
(feet. msl)  (acres) 
654.0  6,630 

659.0  7,670 

677.5  11,200 

683.0 


Spillway 
Capacity**  Discharge 
(acre-feet)  (cfs) 

129.900  0 

165.900 

339.900  26,900 


*  Includes  0  cfs  discharge  through  the  outlet  works. 

**  Includes  allowance  for  100-year  sedimentation  of  23,400  acre-feet; 
23,400  acre-feet  of  sediment  at  top  of  conservation  pool,  el.  654.0  ft. 
msl. 

***  Also  top  of  uncontrolled  spillway  crest. 
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Table  v-4 


Preliminary  Pertinent  Data  -  Mustang  Creek 
Strew:  Mustang  Creek 

Drainage  Area  (Contributing) :  144  square  miles 

Initial  Conservation  storage: '  178,500  acre-feet;  yield  29  otm 
Ultimate  Conservation  Storage:1  159,000  acre- feet;  yield  21  cfs 
Purpose  (Use) :  Conservation  only 
Type  of  Dam:  Earthen  Fill 


Floy  into  full  pool 

Spillway  Design  Flood: 

Peak  inflow,  cfs  169 ,.800 

Volume,  acre-feet  cfs  241,100 

Volume,  inches  31.4 

Outflow: 

Total  routed  peak,  cfs  16,600* 

Spillway: 

Type  and  location:  Broadcrested  Weir 
Length  in  feet  at  crest  (net) :  100 

Control:  None 
Outlet  Works: 

Type  (and  dimensions) :  One  8-foot  diameter  gated  conduit 
Control:'  Two  4X8  slide  gates 
Elevation  of  invert  at  intake,  feet  cfs:  528.0 
Reservoir  Data: 


Item 

Elevation 
_ Cfeet  Ml) 

Area 

(acres) 

Capacity** 

(acre-feet) 

Spillway 
Discharge 
_ islml _ 

Top  of  conservation 

pool*** 

581.0 

8,850 

178,500 

0 

Guide  taking  line 

586.0 

10,650 

227,300 

Max.  design  (water 

surface) 

Top  of  dam 

597.6 

603.0 

15,170 

379,506 

16,600 

*  Includes  0  cfs  discharge  through,  the  outlet  works. 

**  Includes  allowance  for  100-year  sedimentation  of  19,500  acre-feet; 
19,500  acre-feet  of  sediment  top  of  conservation  pool,  el.  581.0  ft. 
Ml. 

***  Also  top  of  uncontrolled  spillway  crest 
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Table  V-5 


Preliminary  Pertinent  Data  -  Cigar  Creek 
stnw  Clear  Creak 

Drainage  Area  (Contributing) t  228  square  stiles 
Initial  Conservation  Storage i  275,900  acre-fee ti  yield  52  cfs 
ultimate  Conservation  Storage t  215,900  acre- feet*  yield  49  cfs 
Purpose  (Use) t  Conservation  only 
Type  of  Darn  Earthen  Pill 


Plow  into  full  pool 

Spillway  Design  flood i 

Peak  inflow,  ofs  238,900 

VoIusm,  acre-feet  431,700 

Volume,  indies  28.1 

Outflowt 

Total  routed  peak,  cfs  21,500* 

Spillwayi 

Type  and  location!  Broedcrested  Weir 
Control!  two  4X8  slide  gates 
Elevation  of  invert  at  intake,  feet  asli  690.0 
Reservoir  Data! 


Item 

Elevation 
(feet  .ml) 

Area 

(acres) 

Capacity  ** 
(acre-feet) 

Spillway 

Discharo* 

Top  of  conservation 

pool*** 

782.0 

8,170 

275,900 

0 

Guide  taking  line 

787.0 

10,060 

279,700 

Max.  design  (water 

surface) 

Top  of  dan 

799.4 

805.0 

68,840 

639,900 

21,500 

*  includes  0  cfs  discharge  through  the  outlet  works. 

**  Includes  allowance  for  100 -year  sedimentation  of  20,000  acre- fee tj 
t  20,000  acre-feet  of  sediment  top  of  conservation  pool,  el.  782.0  ft. 

■si. 

***  Also  top  of  uncontrolled  spillway  crest. 
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Table  v-6 


Preliminary  Pertinent  Data  -  Spring  Creek 
Stream:  Spring  Creek 

Drainage  Area  (Contributing):  41.8  square  miles 
Initial  Conservation  Storage:  49,050  acre-feet;  yield  8.5  cfs 
Ultimate  Conservation  Storage:  46,850  acre-feet;  yield  7.5  cfs 
Purpose  (Use) :  Conservation  only 
Type  of  Dam:  Earthen  Pill 


Flow  into  full  pool 

Spillway  Design  Flood: 

Peak  inflow,  efa  119,300 

Volume,  acre-feet  60,200 

Volume,  inches  27.0 

Outflow: 

Total  routed  peak,  cfs  14,400* 

Spillway: 

Type  and  location:  Broadcrested  Weir 
Length  in  feet  at  crest  (net) :  100 

Control:  None 
Outlet  Works: 

Type  (and  dimensions) i  One  8-foot  diameter  gated  conduit 
Control:  Two  4X8  slide  gates 

Elevation  of  invert  at  intake,  feet  msl:  695.0 


Reservoir  Data: 


Item 

Elevation 
(feet  msl) 

Area 

(acres) 

Capacity** 

(acre-feet) 

Spillway 

Discharge 

(cfs) 

Top  of  conservation 

pool*** 

748.0 

2,010 

49,050 

0 

Guide  taking  line 

753.0 

2,350 

60,410 

Max.  design  (water 

surface) 

Top  of  dam 

765.6 

771.0 

3,480 

97,150 

14,400 

*  Includes  0  cfs  discharge  through  the  outlet  works. 

**  Includes  allowance  for  100-year  sedimentation  of  2,200  acre-feet; 
2,200  acre-feet  of  sadiment  at  top  of  conservation  pool,  el.  748.0  ft. 

awl. 

***  Also  top  of  uncontrolled  spillway  crest. 
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to  develop  approximately  92.5  cfs,  or  about  59.8  mgd.  A  com¬ 
parison  of  social  elements  in  table  V-7  indicates  that  the  "four 
small  ispoundsents"  alternative  would  require  more  miles  of  road 
and  utility  alterations  or  relocations  than  the  proposed  Aubrey 
Lake  project. 


Table  V-7 

Required  Alterations  or  Relocations 


Elements  » 

Aubrey  Lake  s 

Four  Small  Inpoundsmnts 

State  and/or 

Federal  highways 

1.9  miles 

0 

Farm-to-Market  roads 

30.8  miles 

5.5  miles 

County  roads 

9.3  miles 

41.8  adles 

Railroads 

3.3  miles 

1.0  mile 

Utility  lines 

37.0  miles 

50.0  miles 

Ceswteries 

4 

0 

Oil  fields 

1 

1 

(3)  Detrimental  Aspects.  By  constructing  four  separate 
projects ,  the  cost  of  construction  will  be  $16,400,000  more  than 
the  single  authorised  project.  Furthermore,  these  four  lakes  will 
cover  a  total  of  25,660  acres  at  the  top  of  the  conservation  pool 
co spared  to  25,200  acres  to  be  covered  by  the  authorised  project. 

In  spite  of  this  additional  acreage,  it  is  estimated  that  the 

oo shined  yield  from  these  reservoirs  would  be  12.6  mgd  less 
initially,  and  15.8  mgd  less  after  100  years  of  sediment  depo¬ 
sition  and  watershed  development.  A  primary  detrimental  effect 
would  be  the  elimination  of  approximately  130  miles  of  streams 
and  related  streams ide  flora  and  fauna.  Furthermore,  the  flora  and 
fauna  restricted  to  stream-type  habitats  will  be  replaced  by 
lacuBtrine  types.  There  will  be  a  conversion  of  the  existing 
s tream-ori ented  recreation  to  slack -water-oriented  recreation. 
Current  trends  in  recreation  indicate  that  stream-oriented 
recreation  areas  are  at  a  premium,  and  that  stream  channelisation 
and  dam  building  are  reducing  good  stream-type  recreation  areas 
and  affecting  their  quality.  The  Aubrey  project  will  inundate 
only  43  miles  of  stream  reaches,  compared  with  130  miles  which 
would  be  inundated  with  the  four  small  watershed  projects 
alternative. 

(4)  Economic  Aspects.  The  total  first  costs  of  the  four  small 
watershed  projects  is  $117,400,000. 
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(S)  Reason  for  Rejection.  This  alternative  was  rejected  pri¬ 
marily  because  both  the  monetary  and  environmental  cost  would  be 
excessive  when  coopared  to  the  cost  of  the  selected  project,  fiiese 
projects  will  produce  less  water,  will  require  more  land,  and 
will  entail  greater  costs  to  operate  and  maintain  four  separate 
structures,  all  of  which  will  significantly  raise  the  cost  of  water 
to  the  consumer. 

c.  Excavation  Alternative. 

(1)  General .  This  alternative  was  investigated  pursuant  to  the 
statement  made  by  Dr.  J.  K.  G.  Silvey  at  the  Aubrey  Lake  public 
meeting  held  in  Denton,  Texas,  on  30  April  1971.  His  statement 
concerned  the  feasibility  of  excavating  to  deepen  the  proposed 
inpoundment,  thereby  reducing  the  amount  of  land  required,  and 
extending  the  effective  life  of  the  project,  in  order  to  determine 
the  economic  and  environmental  feasibility  of  such  an  alternative, 
the  total  water  storage  volume  remained  650,300  acre-feet  at  the 
conservation  pool  elevation.  Table  V-8  shows  the  differences  in 
the  selected  project  and  the  excavation  alternative (figure  V-l) . 


Table  V-8 

Land  Requirements  in  Acres 

I 


Selected 

Excavation 

Reduced  Amount  of  Lands 

Elevation 

Project 

Alternative 

Acres 

Percent 

Top  of 

conservation  pool 

25,200 

11,020 

14,180 

56 

Top  of  flood 
control  pool 

32,600 

18,900 

13,700 

42 

Guide  taking  line 

37,300 

23,100 

14,200 

38 

Maximum  design 
water  surface 

54,800 

42,200 

12,600 

23 

Top  of  dam 


62,700 


48,700 


14,000 


22 


affects  on  the  area  wildlife  resulting  from  the  filling  of  the 
conservation  pool.  The  costs  of  lands,  damages,  and  relocations  for 
this  alternative  will  be  about  $34  million,  which  is  a  reduction  of 
$25  million  from  the  cost  of  the  selected  project. 

(3)  Detrimental  Effects.  This  alternative,  by  the  nature  of  its 
design,  will  create  a  huge  amount  of  surplus  excavated  material, 
requiring  seme  type  of  disposal  or  distribution.  This  surplus  would 
total  about  704  million  cubic  yards  of  material,  which  would  cover 
about  21,800  acres  of  land  to  an  average  height  of  20  feet.  It  would 
require  14,500  acres  if  it  were  filled  to  an  average  height  of  30  feet. 
Therefore,  the  excavated  lake,  plus  the  spoil  area  30  feet  deep,  would 
require  25,520  acres,  which  is  320  acres  more  than  the  land  require¬ 
ments  of  the  selected  project.  This  alternative  will  reduce  the 
average  annual  recreational  benefits  from  $5,653,000  to  $2,603,800, 
and  the  average  annual  fish  and  wildlife  benefits  from  $741,600  to 
$188,100.  This  design  of  the  reservoir  would  reduce  the  littoral 
zone  of  the  lake  which  is  used  by  many  fish  species  for  feeding  and 
spawning,  and  by  wildlife  species  for  feeding  and  nesting. 

(4)  Economic  Aspects.  A  comparison  of  the  estimated  costs  of 
this  alternative  with  the  selected  project  reveals  that  the  excavation 
alternative  is  three  times  more  expensive .  The  majority  of  the  extra 
expense  comes  from  the  actual  excavation  of  the  pool  area,  which  is 
estimated  at  over  $211  million,  as  shown  in  table  V-9.  The  cost  of 
available  water  per  acre-foot  from  the  selected  project  is  about 
$0.09/1,000  gallons,  while  the  oost  per  1,000  gallons  for  the 
excavation  alternative  would  be  about  $0.27. 

(5)  Factors  Contributing  to  Rejection  of  this  Alternative. 

There  would  be  a  56  percent  reduction  in  land  requirements  for  this 
alternative  at  the  conservation  pool  level,  which  would  reduce  the 
adverse  iapacts  and  their  primary  and  secondary  effects  on  the  human 
and  natural  environment  resulting  from  land  acquisition,  inundation, 
and  relocations.  However,  the  additional  estimated  excavation 
expense  makes  this  alternative  economically  infeasible. 

3.  Alternatives  That  Will  Meet  One  or  More,  But  Not  All,  of  the 
Authorised  Project  Purposes. 

a.  Structural  Alternatives.  The  following  alternatives  involve 
the  use  of  structures  to  satisfy  one  or  more,  but  not  all,  of  the 
purposes  for  which  Congress  authorised  the  Aubrey  project. 

(1)  Water  Supply. 

(a)  Qround  Water  Supply. 

1,  General. 

a  Ground  water  and  its  movement  form  an  integral  part  of  the 
total  hydrologic  cycle  through  which  the  earth's  moisture  moves 
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Table  V-S 


goat  Ogegarlson 
(in  thousands  of  dollars) 


Criterion 

Selected 

Plan 

Alternative  Plan 

-  Pool  Excavation 

f*snds  and  Damages 

$  41,447 

$  25,100 

^locations 

17,562 

8,724 

Reservoir 

3,002 

1,789 

$211,314 

Eabanknent 

16,714 

13,103 

Spillway 

3,809 

4,738 

*v 

Outlet  Works 

2,935 

2,787 

Access  Roads 

59 

59 

Recreation 

6,957 

.5,460 

Buildings,  Grounds 
and  Utilities 

337 

337 

Operating  Bquipannt 

251 

251 

Engineering  and  Design  4,342 

3,487 

10,566 

Supervision  and 
Administration 

4,125 

2,906 

8,453 

Subtotal 

$101,000 

$  68,741 

$230,333 

Total  Project  Cost  $101,000 


$299,074 


•%  / 


from  the  Mil  through  the  atmosphere,  onto  the  land,  and  eventually 
bade  to  the  sea.  All  water  In  the  Trinity  River  Basin,  whether 
ground  or  surface  water,  is  derived  from  the  precipitation  portion 
of  this  cycle.  The  major  portion  of  this  precipitation  results 
from  water  vapor  being  carried  inland  from  the  Gulf  of  Mexico.  A 
generalised  hydrologic  cycle  for  the  Trinity  River  Basin  appears  in 
figure  V-2. 

b  a  portion  of  the  precipitation  in  the  Trinity*  River  Basin 
percolates  into  outcroppings  of  geologic  strata.  This  water, 
together  with  seepage  from  streams  crossing  these  outcroppings, 
flows  downward  by  gravity  through  these  strata.  The  amount  of 
ground-water  flow  depends  on  the  porosity  of  the  water-bearing 
strata  and  on  the  permeability,  or  ability  to  transmit  water,  of 
the  strata.  The  downward  percolating  water  eventually  reaches  an 
underground  sone  in  which  the  strata  are  saturated.  The  top  level 
of  this  zone  of  saturation  becomes  the  ground  water  table.  A 
geologic  formation  with  a  saturated  zone  capable  of  yielding  water 
in  sufficient  quanity  to  constitute  a  usable  water  supply  is 
referred  to  as  an  aquifer. 

£  In  Texas,  aquifers  have  been  classified  as  either  major  or 
minor,  depending  on  their  ability  to  supply  water.  A  major  aquifer 
may  yield  large  quantities  of  water  over  a  oonparatively  wide  area 
of  the  State.  A  minor  aquifer  is  capable  of  supplying  large 
quantities  of  water  over  a  small  area  or  of  supplying  small 
quantities  of  water  over  large  areas.  Figure  V-3  depicts  a 
geologic  section  through  Dallas  and  Tarrant  Counties  and  shows  the 
relative  positions  of  the  Trinity  group  aquifer  and  the  Woodbine 
grotg>  aquifer.  These  two  aquifers  comprise  the  significant  major 
and  minor  aquifers,  respectively,  that  underlie  the  general  locale 
of  the  proposed  Aubrey  project.  Figures  V-4  and  v-5  show  the  areal 
distribution  of  these  aquifers . 

d  The  Trinity  group  aquifer  is  generally  subdivided  into  the 
Trinity  grovp,  undifferentiated,  and  the  Travis  Peak’,  Glen  Rose, 
and  Paluxy  formations.  The  Trinity  group,  undifferentiated,  lies 
north  of  the  northern  limit  of  the  Glen  Rose  limestone  formation. 
This  northern  limit  of  the  Glen  Rose  limestone  formation  is  pre¬ 
sently  ill -defined,  and,  from  a  water  availability  standpoint  in 
the  Aubrey  project  area,  the  geologic  and  hydraulic  interrelation¬ 
ship*  of  the  various  formations  permit  consideration  of  these  : 
formations  as  a  single,  coafeined  aquifer. 

e  As  shown  in  figure  V-3,  the  Woodbine  group  aquifer  lies 
above  the  Trinity  group  aquifer  and  is  separated  from  it  by  the 
Fredericksburg  and  Washita  group  formations.  In  the  Aubrey  project 
area,  these  aquifers  overlap  as  shown  in  figures  V-4  and  V-5. 
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Figure  Y- 3 

Generalized  Geologic  Section  C-C  Region  I.  Trinity  River  Botin 

From  Texos  Water  Commission  Bulletin  6309 


2  Beneficial  Aspects. 

a  The  installation  of  a  well  with  ita  accompanying  surface  pump 
and  ancillary  facilities  requires  a  relatively  small  ground  area. 

It  is  estimated  that  less  than  100  acres  of  surface  area  would  be 
required  to  install  a  sufficient  number  of  pump  stations  and  wells 
to  fully  develop  the  available  water  resources  of  both  aquifers. 

Small  additional  land  acquisition  might  also  be  required  for 
necessary  pipelines,  but,  for  the  most  part,  pipelines  might  be 
laid  along  already  developed  highway  and  road  rights-of-wsy . 

b  In  addition,  the  necessary  land  would  be  required  in  small, 
less  than  acre  sise,  parcels  over  a  rather  widely  dispersed  area. 
Environmental  disruption  on  these  parcels  would  be  minor  and  these 
isolated,  minor  disruptions  would  not  be  expected  to  signifi¬ 
cantly  affect  either  the  community  environment  or  endemic  ecosystems . 

£  The  quality  of  water  from  the  Trinity  group  aquifer  is 
considered  generally  good.  Dissolved  solids  range  from  700  to 
900  ppm,  and,  other  than  chlorination,  this  water  is  acceptable  for 
pihlic  water  supplies  and  industrial  uses .  The  water  from  the  Woodbine 
group  aquifer  is  of  poorer  quality ,  being  a  sodium  bicarbonate  type 
with  dissolved  solids  ranging  over  1,500  ppm  in  several  samples. 

In  addition,  sulfate,  fluoride,  and  in  seem  places,  chloride  and  iron 
are  generally  high .  However,  its  general  quality  would  permit  its  use 
to  augment  a  toted  water  supply  by  dilution  with  a  higher  quality  water 
Water  from  either  aquifer  would  not  be  exposed  to  the  conventional 
hazards  associated  with  surface  runoff  into  reservoirs. 


3_  Detrimental  Aspects. 

a  The  quantities  of  water  available  for  development  from  both 
the  Trinity  group  and  the  Woodbine  group  aquifers  were  studied 
during  preparation  of  the  "Reconnaissance  Investigation  of  the 
Ground-Water  Resources  of  the  Trinity  River  Basin,  Texas"  (38) .  This 
groundwater  availability  study  was  conducted  on  the  basis  of  pumpage 
under  assizned  conditions  and  was  related  primarily  to  the  ability  of 
the  aquifer  to  transmit  water  to  the  pumping  areas .  Although  the  study 
was  conducted  prior  to  publication  in  1963,  it  constitutes  the  most 
comprehensive  study  and  presents  the  most  reliable  data  presently 
available.  There  appear  to  be  no  subsequent  changes  in  withdrawal 
patterns  or  known  supplies  of  ground  water  that  modify  its  findings. 

b  Under  conditions  of  assumed  development  of  the  Trinity 
group  aquifer,  approximately  50,000  to  55,000  acre-feet  of  water 
annually  would  be  transmitted  from  the  recharge  area  to  pumpage 
areas.  Vtor  exa^le,  in  1956  about  50,000  acre-feet  were  puoped 
from  this  aquifer.  The  wells  were  not  located  properly  to  optimize 


withdrawals.  This  resulted  in  a  serious  decline  in  water  levels* 
and*  as  a  result,  withdrawals  continually  decreased,  until  by  1960 
pumpage  was  reduced  to  approximately  34,000  acre-feet.  Thus ,  with 
proper  well  locations,  an  additional  15,000  to  20,000  acre-feet 
annually  might  be  obtained  on  a  sustained  basis .  Of  this  additional 
quantity,  about  75  percent,  or  11,000  to  15,000  acre-feet,  is 
available  north  of  Dallas  and  Tarrant  Counties.  The  localised 
overproduction  during  1956  demonstrated  that  adequate  well  spacing 
would  be  required  to  achieve  a  sustained  yield  of  the  50,000  to 
55,000  acre-feet  possible. 

£  As  a  minor,  more  accessible  aquifer,  the  Woodbine  group  has 
been  more  widely  tapped  by  housing  developments ,  small  towns ,  and 
industries  that  do  not  require  large  volumes  of  water,  withdrawals 
from  this  aquifer  probably  peaked  at  about  6,000  acre-feet  during 
the  drought  of  1956  and  have  decreased  slightly  to  about  5,700 
acre-feet  in  1960.  Under  ass  used  study  conditions,  approximately 
12,000  acre-feet  wsre  found  to  be  available  annually  from  the 
aquifer.  Thus,  if  fully  developed,  an  additional  6,000  acre-feet 
would  be  available. 

d  The  low  transmissibility  of  the  Woodbine  group  aquifer 
requires  large  drawdowns  in  order  to  obtain  large  amounts  of  water. 

This  condition  dictates  that  full  development  would  require  a 
large  nunber  of  wells .  The  large  nusber  of  wells  required  for  full 
development,  with  attendant  site  acquisition,  maintenance,  and 
piping  coats  places  an  additional  economic  burden  over  the  drilling 
and  pumping  costs,  making  this  alternative  impractical  from  an 
economical  viewpoint.  As  indicated  in  table  V-ll,  page  V-34, 
the  projected  2020  water  deficit  for  the  Dallas  area  is  119,200 
acre- feet  annually.  The  Texas  Water  Plan  which  is  currently  in 
the  planning  stage  and,  as  yet,  unauthorised,  includes  a  Trans-Texas 
Canal  from  East  Texas  across  the  northern  part  of  the  state  to  the 
High  Plains  and  New  Mexico.  Under  this  plan,  water  from  the  Trans- 
Texas  Canal  will  be  used  to  relieve  this  projected  119,200  annual 
acre-feet  deficit.  The  Aibrey  project  is  scheduled  in  this  table 
to  provide  64,900  acre-feet  annually.  The  alternative  of  full 
development  of  ground-water  resources  would  supply,  at  best  estimate, 
about  21,000  acre-feet  annually,  thus  contributing  an  additional 
deficit  of  43,900  acre-feet,  or  36  percent,  to  the  already  projected 
119,200  acre-feet  deficit.  Although  final  costs  for  water  via  the 
Trans-Texas  Canal  System  have  not  been  determined,  it  is  considered 
quite  likely  that  water  supplied  from  this  source  will  be  significantly 
more  aostly  than  water  from  the  Aubrey  project. 

£  Economic  Aspects.  Cost  estimates  for  production  of  water  as 
dictated  by  well  dispersal  nsosssitated  by  drawdown  data  indicate  that 
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pretreatment  water  coats  Cor  the  Trinity  group  aquifer  would  bo  in 
the  range  of  $0.22  to  $0.29  per  1.000  gallons.  For  the  Moodbine 
group  aquifer,  this  range  ia  set lasted  at  $0.13  to  $0.18  per  1.000 
gallons.  The  weighted  average  cost  for  water  from  both  aquifers 
based  on  these  estimates  would  be  in  the  range  of  $0.20  to  $0.?5 
per  1,000  gallons.  The  estimated  pre treatment  cost  range  for  water 
fzoa  the  Aubrey  project  is  $0.03  to  $0.04  per  1,000  gallons. 


£  Reasons  for  Rejection.  Based  on  costs,  ground  water  as  an 
alternative  to  the  Aubrey  project  water  supply  is  not  considered  an 
attractive  possibility .  The  factor  of  long-term  dependability  of 
these  ground-water  sources  in  view  of  past  drought  experience  in 
this  area  is  open  to  speculation.  Most  important,  however,  is  the 
relatively  small  and  potentially  limited  quantities  of  water 
available  in  relation  to  long-term  area  needs.  Full  exploitation 
of  area  ground-water  sources  could  be  expected  at  best  to  defer  the 
ultimate  necessity  for  Aubrey  Lake  or  a  similar. project  only  a 
short  while.  Meanwhile,  a  present  standay  reserve  for  possible 
emergencies  would  not  exist.  For  these  reasons,  utilisation  of 
ground  water  as  an  alternative  to  the  Aifcrey  Lake  project  was 
rejected. 

(b)  Artificial  Aquifer  Recharge. 


General.  Approximately  36  mgd  of  aifcsurface  water  is  now 
being  p»pe*i  from  the  aquifers  underlying  the  upper  Trinity  River 
Basin.  The  principal  source  of  natural  recharge  for  the  aquifers 
is  precipitation  falling  on  the  aquifer  outcrop.  Seepage  from 
streaas  and  lakes  located  on  the  outcrop  and  inter formational  , 
leakage  are  minor  sources  of  ground -water  recharge.  Artificial 
aquifer  recharge  would  augment  natural  aquifer  recharge  by  poping 
water  of  acceptable  quality  into  the  aquifers  by  means  of  a  series 
of  pressurised  injection  wells  situated  on  or  adjacent  to  the 
recharge  none.  Artificial  aquifer  recharge,  when  considered  as  a 
valid  alternative  to  the  selected  Aubrey  project,  must  develop  an 
equivalent  resource  of  yield  contribution  while  maintaining  current 
ground-water  development.  The  Texas  lister  Commission  (38)  reports 
that  an  estimated  total  of  60  mgd  are  available  in  the  primary  and 
secondary  aquifers  of  the  upper  Trinity  River  Basin.  This  amount  is 
based  on  punpage,  under  idealised  conditions,  related  to  the  $)ility 
of  aquifers  to  tranmait  water  and  the  availability  of  ze charge  in 
outcrop  areas.  Since  at  the  present  tins  36  mgd  is  being  utilised, 
this  means  that  under  natural  conditions  only  an  additional  24  mgd 
would  be  available  for  development.  This  available  but  undeveloped 
resource  would  satisfy  only  a  fraction  of  the  anticipated  water 
needs  of  the  area,  as  estimated  by  the  Texas  Mater  Development  Board 
in  their  report  entitled  "The  Texas  Mater  Plan"  dated  Moves bar  1968 


2_  Beneficial  Aspects.  A  primary  benefit  to  be  realised  from 
implementation  of  this  alternative  is  the  socioeconomic  gain  to 
individuals  who  would  be  employed  in  the  myriad  functions  which 
would  be  necessary  to  operate  the  recharge  system.  Some  recreation 
benefits  would  be  available  at  the  catchment  basins  used  to  retain 
water  to  be  used  for  recharge  purposes.  Fish  and  wildlife  may 
receive  some  benefit  from  these  catdiment  basins. 

£  Detrimental  Aspects.  The  Trinity  group  and  the  Woodbine 
group  aquifers  are  composed  principally  of  finegrained  sands,  and 
both  have  relatively  low  coefficients  of  transmissibility .  Because 
of  the  low  transmissibility  coefficient  under  conditions  of 
maximum  ground-water  development,  water  received  for  recharging 
will  be  greater  than  the  amount  that  can  be  transmitted  to  supply 
withdrawals.  This  could  be  described  simply  as  a  "pipeline" 
problem.  Any  water  not  admitted  to  the  aquifers  at  the  recharge 
point  is  contributed  to  the  flow  of  Clear  Creek,  Denton  Creek,  and 
the  Elm  and  West  Forks  of  the  Trinity  River,  and  is  lost  for 
natural  recharging  of  the  aquifers.  Thus,  it  seems  that  ground¬ 
water  development,  including  artificial  recharge,  is  limited  by  the 
lack  of  transmissibility  and  storage.  To  overcome  this  deficiency 
for  recharge,  the  project  would  require  a  systematic  location  of 
many  injection  wells,  control  structures,  collecting  systems,  and 
withdrawal  wells.  Furthermore,  water  to  be  injected  would  require 
treatment  to  remove  solids  and  turbidity,  and  chlorination  to  pre¬ 
vent  growth  of  bacteria  in  order  to  prevent  clogging  of  wells. 
Temperature  control  might  also  be  an  environmental  factor  necessary 
for  successful  recharging  of  aquifers.  This  alternative  does  not 
forgo  the  need  for  impoundments  because  they  would  be  needed  for 
catching  and  storing  water  prior  to  treating  and  injecting 
operations.  An  indirect  detrimental  effect  will  be  the  tremendous 
consumption  of  energy  necessary  for  pumping,  treating,  injecting, 
and  finally  lifting  of  the  water.  The  energy  must  be  generated 
somewhere  with  consumption  of  another  form  of  energy,  usually 
resulting  with  one  or  more  environmentally  damaging  byproducts. 

4  Economic  Aspects.  In  addition  to  the  costs  of  pumping  ground 
water,  as  explained  in  the  ground-water  alternative,  there  will  be  a 
tremendous  cost  for  treating,  cooling,  and  injecting  the  water.  The 
estimated  cost  per  1,000  gallons  of  water  is  shown  in  table  V-10. 

5^  Reason  for  Rejection.  This  alternative  was  rejected  for 
several  reasons.  The  primary  reason  is  that  this  alternative  could 
not  be  developed  to  the  point  where  it  would  produce  an  amount 
equivalent  to  the  selected  Aubrey  project.  Secondly,  the  ultimate 
cost  of  the  water  delivered  to  the  consumer  would  be  enormous,  in 
essence,  this  alternative  would  have  all  the  detrimental  effects  of 
the  selected  Aubrey  project  plus  an  astronomical  cost  of  treating 
the  water,  injecting  it  into  the  aquifers,  pumping  it  out  again,  and 
retreating  the  water.  In  summary,  the  study  of  this  alternative 
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revealed  that  the  physical  limitations,  results  to  be  achieved,  and 
economic  outlay  required  would  render  the  project  infeasible. 

(c)  _  Reclamation  and  Reuse  of  Wastewater. 

1_  General. 

a  As  existing  natural  water  sources  are  fully  exploited  and 
return  flows  of  wastewater  consequently  mount,  continued  increase 
in  the  magnitude  of  water  requirements  will  demand  that  wastewater 
reuse  be  recognized  as  an  integral  coaponent  of  overall  water 
supply.  In  addition,  the  increased  value  of  wastewater  imposed  by 
treatment  costs  required  to  meet  increasingly  stringent  effluent 
standards  will  provide  an  economic  incentive  for  wastewater 
reclamation  and  reuse. 

b  Some  reuse  of  municipal  and  industrial  wastewater  has  been 
a  reality  for  many  years.  Wastewater  discharged  into  rivers  and 
streams  in  many  instances  makes  up  a  significant  portion  of  the 
water  supplies  of  downstream  municipalities.  Usually,  dilution  and 
natural  purification  have  been  sufficient  to  permit  reuse  after 
conventional  purification  treatment.  This  reuse  of  wastewater 
miqht  be  described  as  indirect  reuse,  since  the  wastewater  has  lost 
its  original  identity  through  dilution,  blending,  and  natural 
recovery .  Other  indirect  reuse  occurs  through  ground-water  recharge 
from  septic  tank  seepage  and  wastewater  discharges  upon  land. 

_c  The  concept  of  direct  wastewater  reuse  was  introduced  by  the 
U.S.  Public  Health  Service  in  1962,  when  it  was  reported  that  such 
a  concept  was  technologically  attainable.  However,  previous 
instances  of  such  direct  reuse  on  an  emergency  basis  do  exist.  In 
Chanute,  Kansas,  during  October  1956  and  March  1957,  direct  reuse 
was  accomplished  by  chlorination  of  a  secondary  effluent,  flow  of 
the  chlorinated  effluent  onto  a  dried  riverbed  with  a  17-day 
detention  time  prior  to  water  intake,  two-stage  flocculation,  and 
rapid  sand  filtration.  This  process  was  primitive  by  today's 
standards,  and  the  reclaimed  water  was  objectionable  in  turbidity, 
color,  taste,  and  foaming.  However,  it  contained  no  pathogens 
when  tested  by  the  most  efficient  methods  available  at  that  time. 

d  Research  in  wastewater  treatment  has  significantly  expanded 
with  the  inception  of  Federal  water  pollution  control  programs . 

Pilot  plant  studies  have  been  initiated  at  Lebanon,  Ohio;  Santee, 
Panama i  Tahoe,  California;  and  Washington,  D.C.  in  1968,  Stephan 
and  We inburger  (36)  concluded,  "Wastewater  reuse  arrived  a 
long  time  ago.  We  are  just  getting  the  message  that  it  is  here." 

e  Indeed,  direct  reuse  of  industrial  wastewater  by  recycling 
is  a  current  practice  in  Texas ,  particularly  for  cooling 
water  in  power  plants.  Direct  reuse  by  industry  of  municipal 


A  large  petrochemical  complex  near  Odessa  has  been  using 
secondary  treated  municipal  wastewater  from  Odessa  for  a  number  of 
years.  Extensive  additional  treatment  is  necessary,  however,  to 
reduce  phosphates,  suspended  solids,  hardness,  silica,  and 
alkalinity . 

f_  Irrigation  of  cropland  using  municipal  wastewater  effluent 
is  accepted  and  widely  practiced  in  Texas,  particularly  in  the 
western  part  of  the  State.  A  1965  survey  indicated  that  135  towns 
and  cities  in  the  State  used  all  or  part  of  their  effluent  for 
irrigation  of  cropland.  In  addition,  eight  other  towns  used 
municipal  wastewater  for  irrigation  of  parks,  golf  courses,  and 
cemeteries.  Others  were  considering  some  type  of  irrigation. 

£  Augmentation  may  be  viewed  as  an  intermediate  step  between 
indirect  reuse  and  direct  wastewater  reuse  by  recycling.  After 
extensive  treatment,  reclaimed  water  is  mixed  directly  into 
municipal  water  supply  lines  and  thereby  the  total  municipal  water 
supply  is  increased. 

h  In  areas  that  are  generally  water-short  and  which  have 
rapidly  developing  metropolitan  complexes,  the  availability  of  large 
return  flows  as  water  supply  sources  cannot  presently  be  ignored. 

A  full-scale  effluent  treatment  plant  which  is  supplying  reclaimed 
water  to  satisfy  one-third  of  the  water  demand  in  the  city  of 
Windhoek,  South  Africa,  was  put  into  operation  in  Novenber 
1968  (35) .  A  schematic  of  this  plant  appears  in  figure  V-6. 
Noteworthy  features  include  the  maturation  ponds  and  the 
flocculation/flotation  process .  Since  cosmission,  this  plant  has 
exceeded  expectations  in  every  respect,  and  most  importantly ,  the 
public  has  accepted  it  without  reservation.  The  plant  effluent  has 
continually  met  the  drinking  water  standards  set  by  the  world 
Health  Organization.  These  standards  have  been  met  in  spite  of  a 
severe  drought  that  limited  the  available  quantities  of  fresh  water, 
resulting  in  a  relatively  high,  but  still  acceptable,  level  of 
dissolved  solids  caused  by  the  use  of  mineralized  well  water. 


—  Beneficial  Aspects . 

a  The  indirect  form  of  water  reuse  is  expected  to  increase  in 
magnitude  as  more  pristine  sources  are  depleted.  In  this  regard. 

The  Texas  Water  Plan  (39)  has  incorporated  reused  water  into  its 
overall  plans  and  regards  its  future  potential  as  a  significant 
factor.  Table  V-ll,  from  the  Texas  Water  Plan,  depicts  that  portion 
of  the  Texas  Water  Plan's  existing,  under  construction,  and  proposed 
water  supply  system  planned  to  meet  projected  municipal  and 
industrial  water  requirements  for  the  Dallas  system  in  the  year  2020. 
Table  V-12  from  a  recent  study  by  Forrest  and  Cotton,  Inc.  (12) 
summarizes  water  supplies  available  from  existing  sources  and  the 
projected  demand  for  the  year  2020. 


Table  V-ll 

Dallas  System  Reservoirs  and  Imports 


Projected  2020  Supply 

Reservoir _ (1,000  acre-feet  annually) 

Lewisville  102.4 

Grapevine  26 • 2 

North  Lake 

White  Rock  4 . 0 

Lavon  Enlargement  97.1 

Ray  Hubbard  72.1 

Lakeview  34 . 0 

Aubrey  64.9 

Total  Yield  401.1 


Usable  Return  Flows  55.4 

Imports 

Tawakoni  (Sabine  River  Basin)  190.0 

Cooper  (Sulphur  River  Basin)  97.8 

Total  Yield,  Return  Flows,  Imports  744.3 


Total  Requirements  863.5 

Total  Shortage  119.2 
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Table  V-12 


Water  Supply  Available  from  Existing  Sources  and 
Total  Projected  Demand! 


Source 


Available  in  2020 


(MGD) 

Grapevine 

10.0 

Lewisville* 

86.8 

Ray  Hubbard 

55.4 

Tawakoni 

100.0 

Lavon  (NTMWD) 

10.0 

Return  Flows 

41.3 

Subtotal 

303.5 

Additional  Permitted  Supply: 

Tawakoni 

62.8 

Palestine 

102.0 

Total 

468.3 

Total  Proiected  Demand 

708.9 

^Includes  both  Dallas'  and  Denton's  Rights 

^URS/Forrest  &  Cotton,  Inc.  Semi-Final  Report  Summary:  Long  Range 
Water  Supply  Study  to  Meet  Anticipated  Requirements  To  The  Year  2050 
For  The  ty  of  Dallas,  Texas,  12  July  1973,  Tables  4-5  and  5-1 


modified . 


b  Both  table  V-ll  and  table  V-12  contain  significant  return  flow 
factors.  These  return  flows  will  augment  waters  impounded  in  various 
reservoirs  and  thus  constitute  water  reuse  for  beneficial  purposes. 


c  There  can  be  no  doubt  that  augmentation  programs  will  become 
more  widespread,  particularly  in  areas  such  as  South  Africa  which 
are  already  moving  along  a  critical  path  with  respect  to  available 
water  resources.  Technological  breakthroughs  in  processes  such  as 
reverse  osmosis,  ion  exchange,  or  electrodialysis  will  accelerate 
the  use  of  augmentation  programs . 

d  The  Texas  Water  Quality  Act  of  1969  established  water 
quality  standards  for  all  waters  in  the  State.  In  order  to  meet 
the  standards  set  for  the  Trinity  River,  reliable  biological 
secondary  treatment  will  be  required  for  effluent  to  the  Trinity 
River . 

e^  In  July  1970,  a  report  was  prepared  for  the  North  Central 
Texas  Council  of  Governments  on  an  Upper  Trinity  River  Basin 
comprehensive  Sewage  Plan  by  a  team  of  consulting  engineers.  The 
plan  recommended  an  area-wide  comprehensive  sewerage  system  in  the 
North  Centred  Texas  region,  and  suggested  a  plan  for  implementation. 
The  study  encompassed  an  area  of  about  11,000  square  miles  located 
in  North  Central  Texas  and  covered  all  of  10  counties,  including 
Dallas  and  Tarrant  Counties,  and  parts  of  11  other  counties.  Die 
purpose  for  development  and  implementation  of  a  comprehensive 
sewerage  system  was  to  protect  lakes  used  for  water  supply  and 
recreation  from  contamination  and  eutrophication,  and  to  enhance 
the  quality  of  the  upper  Trinity  River  and  its  tributaries  to 
permit  its  optimum  use.  Construction  and  operation  of  the  sewage 
and  treatment  facilities,  and  implementation  of  the  plan's 
policies,  are  to  help  insure  that  surface  waters  within  the  North 
Central  Texas  region  meet  the  requirements  of  the  Texas  Water 
Quality  Act. 

£  The  recommended  plan,  as  shown  in  plate  V-5,  consists  of  a 
combination  of  separate  treatment  plants  with  interceptors  carrying 
flows  to  joint  treatment  plants.  The  minimum  degree  of  treatment 
will  be  secondary,  as  now  required  by  the  Texas  Water  Quality  Board. 
In  order  to  achieve  water  quality  objectives  within  a  reasonable 
time,  the  plan  projects  that  tertiary  treatment  will  be  provided  at 
all  plants  by  1990. 

3^  Detrimental  Aspects . 

a  Now  that  direct  reuse  of  municipal  wastewater  appears  to  be 
technically  feasible,  the  concept  of  combined  treatment  to  eliminate 
the  dual  system  of  wastewater  treatment  and  domestic  water 
purification  becomes  an  attractive  possibility,  particularly  in  arid 


or  semi arid  regions.  However,  aside  from  the  public  acceptance 
aspect,  there  are  two  primary  deterrents  to  direct  wastewater  reuse 
at  the  present  time.  These  are  the  health  aspects  of  renovated  water 
for  domestic  use  and  the  costs  involved. 

b  Currently,  developments  indicate  that  the  degree  of  treat¬ 
ment  presently  under  investigation  at  pilot  installations  does  not 
remove  a  variety  of  questionable  organic  and  inorganic  constituents 
of  the  wastewater.  Lack  of  removal  of  these  constituents,  even 
though  they  may  be  inocuous  or  tolerable  in  treated  effluent,  may 
cause  a  buildup  to  unacceptable  levels  through  the  recycle  process. 
Among  these  constituents  are  heavy  metals,  inorganic  salts,  and 
organic  compounds  that  are  not  readily  biodegradable. 

c  Difficulty  has  also  been  encountered  in  the  identification 
and  enumeration  of  the  soluble  organic  constituents  of  secondary 
effluent.  Studies  have  left  60  to  70  percent  of  these  compounds 
unidentified.  As  a  result,  practical  methods  for  purifying 
treated  sewage  for  domestic  use  must  now  be  of  such  a  nature  as  to 
remove  a  wide  variety  of  organic  material  of  unknown  constitution. 
Approaches  to  this  problem  have  for  the  most  part  been  empirical 
and  provide  little  applicable  information  on  removal  efficiencies 
and  selectivity  or  costs  of  operations.  Until  many  of  these 
inpurities  are  identified  and  their  composition  studied  to  determine 
their  physiological  effects,  drinking  water  standards  for  renovated 
water  cannot  be  suitably  defined.  It,  therefore,  becomes  clear 
that  much  additional  information  is  needed  in  order  to  provide  a 
satisfactory  wastewater  renovation  process  for  all  conditions 
and  times  to  insure  that  consumers  are  protected.  As  a  minimum,  it 
will  be  important  to  assess  the  health  aspects  of  direct  wastewater 
reuse  in  terms  of  viral  infections,  chronic  toxicity,  carcinogenic 
effects,  sex  hormone  effects,  and  possible  radiological  effects. 

d  Because  the  final  treatment  processes  required  to  achieve 
complete  renovation  of  wastewater  for  domestic  reuse  are  at  present 
unknown,  determination  of  the  total  unit  treatment  costs  involved 
will,  barring  a  technological  breakthrough ,  certainly  be  higher 
than  present  advanced  treatment  processes.  The  operation,  pro¬ 
cesses,  and  costs  developed  at  the  Lake  Tahoe  treatment  plant  in 
California  have  been  widely  cited  in  literature.  This  plant  is 
considered  significant,  not  only  for  its  advanced  treatment  processes 
but  also  for  the  volume  of  effluent  treated.  Its  effluent  is 
reputedly  drinkable;  however,  the  physiological  effects  of  sustained 
consumption  are  at  present  unknown  and  questionable  in  view  of  the 
current  imponderables  previously  cited. 

e  An  undated  cost  breakdown,  by  process,  for  the  South  Lake 
Tahoe  plant  are  shown  in  table  V-13.  Table  V-13  indicates  that 
the  capital  and  operating  costs  for  the  advanced  treatment  phase  are 


Table  V-  JJ 


Summary  of  Total  Costs 

Experienced  at 

South  Lake  Tahoe 

(In  Dollars 

Per 

Million  Gallons 

of  Influent) 

Total  Operating 

Capital 

Total 

Process 

Costs 

Costs 

Cost 

Primary 

12 

19.50 

31.50 

Activated  Sludge 

34 

33.60 

67.60 

Organic  Sludge 

55 

14.10 

60.10 

Chlorination 

2 

0.30 

2.30 

Lime  Treatment 

31 

9.70 

40.70 

Lime  Recycling 

40 

13.50 

53.50 

Ammonia  Stripping 

10 

8.00 

18.50 

Recarbonation 

4 

4.00 

8.00 

Filtrations 

28 

17.80 

45.80 

Carbon  Adsorption 

3 

16.30 

19.30 

Carbon  Regeneration 

27 

5.20 

32.20 

Total  Conventional  Treatment 
Total  Advance  Wastewater 

103 

67.50 

170.50 

Treatment 

143 

74.50 

217.50 

Total 

246 

142.00 

388.00 

( 
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greater  than  the  conventional  treatment  phase.  On  this  basis,  it  is 
not  unlikely  that  the  cost  of  upgrading  and  operating  present 
treatment  plants  to  attain  effluent  of  the  quality  of  the  Lake  Tahoe 
plant  would  double  the  present  cost  of  a  conventional  secondary 
plant.  This  interpolation  does  not  include  additional  costs 
involved  for  the  more  advanced  renovation  that  may  be  required  to 
overcome  the  presently  undefined  health  aspects.  This  additional 
cost  may  well  double  the  present  advance  treatment  cost  cited  in 
table  V-13,  which  in  effect  would  triple  the  capital  and  operating 
costs  of  a  aonplete  renovation  plant  over  a  conventional  secondary 
treatment  plant.  In  addition,  wastewater  treatment  plants  are 
usually  situated  in  low-lying  areas  next  to  effluent  receiving 
streams,  while  water  supply  reservoirs  are  situated  at  the  hi^iest 
hydraulic  gradient  available.  Therefore,  whether  the  renovated 
water  is  injected  directly  into  existing  municipal  supply  lines  or 
pimped  to  reservoirs,  pumping  costs  are  maximized  for  this  water. 

4_  Economic  Aspects. 

a  The  Texas  Water  Plan  views  water  reuse  by  industry  as  a 
potentially  significant  factor  in  long-range  industrial  water 
requirements.  At  present,  the  extent  of  industrial  water  reuse  is 
dictated  by  the  cost  of  reuse  water  versus  the  cost  of  alternative 
supplies,  except  in  water-short  areas .  As  the  cost  of  alternative 
sources  of  water  increases  with  demand,  wastewater  reuse  by  industry 
will  increase  substantially . 

b  Analysis  by  the  Texas  Water  Plan  places  the  total  industrial 
return  flow  in  Texas  at  1.3  million  acre-feet  annually,  of  which 
0.5  million  acre-feet  is  saline  water  discharged  into  the  Gulf  Coast 
waters.  Of  the  remaining  0.8  million  acre-feet,  4  percent,  or 
32,000  acre-feet  annually,  is  discharged  into  the  Trinity  River  Basin, 
principally  from  the  Dallas -Port  Worth  area.  When  compared  to 
projected  requirements  (tables  V-ll  and  V-12) ,  it  is  evident  that 
even  total  recycle-reuse  by  industry  of  its  return  flow  would  not 
significantly  alter  the  projected  2020  water  requirements  of  the 
Dallas  system.  At  best,  it  might  reduce  the  deficit  to  be  supplied 
from  the  Trans-Texas  Canal  System  and  other  sources.  If  such  a 
complete  recycle  requirement  for  industry  were  legally  attainable, 
it  would  certainly  be  economically  untenable  for  the  affected 
industries.  A  more  likely  approach  may  be  the  future  location  of 
planned  industrial  complexes  so  that  treated  municipal  effluent  may 
be  piped  directly  to  industries. 

c  Preliminary  cost  estimates  were  prepared  for  construction, 
operation,  and  maintenance  of  proposed  sewerage  facilities  for  the 
Upper  Trinity  River  Basin  Comprehensive  Sewage  Plan.  Costs  shown 
in  table  V-14  have  been  multiplied  by  the  ratio  of  the  July  1972 
Dallas  ENR  Construction  Cost  Index  (1726)  to  the  Dallas  Index  used 
for  the  Comprehensive  Plan  Report  (1100).  Land  costs  are  included. 
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Table  V-14 
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Portions  of  the  Comprehensive  Plan  not  needed  before  1975  but 
needed  before  1990  are  shown  as  Future  Stage  1.  Portions  not  needed 
before  1990  but  needed  before  2020  are  shown  as  Future  Stage  2. 

Costs  shown  do  not  include  construction  for  plants  beyond  the  area 
served  by  the  joint  systems.  Shown  in  table  V-15  are  estimates  of 
future  population  to  be  served,  average  sewage  flow,  and  cost  per 
1,000  gallons  for  the  joint  system.  The  Comprehensive  sewerage 
Plan  Report  acknowledges  that  costs  developed  were  generalized. 
Specific  sites  and  plant  layouts  were  not  considered  in  detail. 
Additional  studies  would  be  required  for  each  proposed  plant. 

5^  Reasons  for  Rejection.  These  considerations  led  to  the 
following  conclusion,  stated  in  the  Texas  Water  Plan: 

Renovation  of  municipal  and  industrial 
wastewaters  for  direct  municipal  reuse 
presently  is  technically  feasible,'  and  may  be 
economically  practical  in  the  future.  A  high 
degree  of  removal  of  presently  known  water¬ 
borne  viruses  can  be  attained  by  conventional 
waste-treatment  processes  followed  by 
chlorination,  and  extensive  studies  of  the 
effectiveness  of  virus  removal  by  advanced 
treatment  processes  are  underway.  However, 
much  additional  investigation  of  the  potential 
health  hazard  from  direct  reuse  of  wastewaters 
for  municipal  purposes  is  needed.  In  Texas, 
as  elsewhere  throu^iout  the  nation,  extensive 
reuse  for  such  purposes  is  improbable  in  the 
near  future  ( 39) . 

Therefore,  direct  wastewater  renovation  and  reuse  is  not  considered 
as  a  presently  practical  alternative  to  the  Aubrey  project. 

(d)  interbasin  and  intrabasin  Transfer  of  Water. 

i.  General » 

a  The  surface  water  resources  of  the  upper  Trinity  River  Basin 
are  approaching  full  development.  The  Aubrey  Lake  site  is  one  of 
the  few  sites  remaining  in  the  upper  Trinity  River  Basin  which  has 
good  potential  for  development.  Therefore,  the  only  potentially 
viable  alternative  sources  of  intrabasin  water  supply  would  be  the 
middle  and  lower  portions  of  the  Trinity  River  Basin. 

b  Interbasin  transfer  is  already  being  utilized,  with  the  city 
of  Dallas  presently  importing  water  from  Lake  Tawakoni  in  the  upper 
Sabine  River  Basin,  to  which  it  has  contractural  rights .  Dallas 
also  has  planB  for  importing  water  from  Lake  Palestine  in  the  upper 
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Table  V-15 


Estimated  Population  To  Be  served.  Average  Flows# 
And  Cost  Per  Thousand  Gallons, 
Comprehensive  Sewage  Plan 


Year 


1975 

1990 

2020 

Dallas-white  Rode 

Population  To  Be  Served 
Average  Sewage  Flow,  mgd  o 

878,100 

95.20 

1,123,500 

139,71 

1,311,000 

200.00 

South  Side 

Population  To  Be  Served 
Average  Sewage  Flow,  mgd 

238,000 

25.73 

348,170 

43.18 

526,100 

80.51 

Ten  Mile  Creek 

Population  To  Be  Served 
Average  Sewage  Flow,  mgd 

58,910 

6.32 

133,100 

16.45 

289,600 

44.19 

Duck  Creek 

Population  To  Be  Served 
Average  Sewage  Flow,  mgd 

274,160 

28.83 

773,800 

91.23 

1,075,000 

"154.70 

TRA  Central 

Population  To  Be  Served 
Average  Sewage  Flow,  mgd 

375,290 

40.54 

904,180 

111.88 

1,677,500 

256.04 

Village  Creek 

Population  To  Be  Served 
Average  Sewage  Flow,  mgd  ■ 

737,160 

79.55 

1,304,040 

165.58 

1,957,600 

298.84 

Total  Population 

Total  Average  Flow,  mgd  •:! 
Cost  Per  1,000  Gallons,  $ 

2,561,620 

276.17 

0.279 

4,586,790 

568.03 

0.202 

6,836,800 

1,034.28 

0.193 

» 

t 


V-42 


HtdMi  Rim  Basin,  and  has  expressed  intarsst  in  importing  water 
(son  tha  projactad  Tennessee  Colony  Lake  in  tha  aiddla  Trinity 
Rim  Basin.  In  addition,  Minaola,  Laka  Rork,  and  Big  Sandy  Lakas 
in  tha  Sabina  Rivar  Basin,  which  hava  baan  authorisad  by  Congrass, 
will  naka  an  additional  200,000  acra-faat,  or  178.5  ngd  avai labia 
annually  to  tha  Dal las -Fort  North  matroplax  by  tha  year  2020. 

£  Basad  on  pzojactions  of  inosaasing  watar  naads,  tha  guastion 
is  now  whathar  tha  option  of  forgoing  construction  of  tha  Aubray 
pro j act  in  favor  of  incxaasing  importations  at  an  aarliar  data  is 
desirable.  Tha  city  of  Dallas  has  a  prasant  surfaoa  supply  of 
270  ngd,  and  daaands,  including  thosa  of  oonnactad  citias,  ara 
projactad  to  incraasa  (son  275  ngd  in  I960  to  514  ngd  in  tha  yaar 
2000.  Contributions  by  Laka  Palestine  (102  ngd)  and  Aubray  Laka 
or  an  altarnativa  will  ba  naadad. 

d  tha  proposad  Minaola,  Lake  Fork,  and  Big  Sandy  Lakes  in  the' 
upper  Sabina  Rivar  Basin  ware  examined  as  altarnativa  interbasin 
sources  of  svpply.  These  projects  wars  authorisad  by  Public 
Law  91-411  as  presented  in  Bouse  Docunant  No.  91-429.  Tha  Sabina 
River  Authority  and  tha  Taxes  Water  Developnent  Board  hava  baan 
designated  as  oosponsors  by  tha  Texas  Water  Rights  Goanission.  In 
addition,  Tannassaa  Colony  Laka  authorised  by  Public  Law  89-296  in 
accordance  with  Bouse  Dociseent  89-276,  was  examined  as  a  possible 
intrabasin  supply  source.  Laka  Pork  and  Big  Sandy  Lakes  ara  to  ba 
situated  on  Laka  Pork  and  Big  Sandy  Creaks  respectively,  downstream 
tributaries  of  tha  Sabina  Rivar.  The  Tennessee  Colony  daasite  is  to 
bo  situated  at  approximately  rivar  aila  340  of  tha  Trinity  Rivar, 
about  16  niles  west  of  Palastina,  Texas  and  7  miles  southwest  of 
Tennessee  Colony.  Tha  impounded  waters  will  extend  upstream  to 
about  rivar  aila  410  of  tha  Trinity  Rivar.  Although  these  projects 
hava  baan  previously  authorisad  for  purposes  other  than  alternate 
watar  supply  sources  to  tha  Aubray  Lake  project,  tha  planning  and 
study  accomplished  to  data  on  them  provided  basic  data  on  which 
an  analysis  of  tha  alternative  of  interbasin  or  intrabasin  water 
transfer  could  be  basad.  Of  these  several  possibilities,  Mineola 
Laka  was  selected  as  tha  example  for  an  indepth  feasibility  study 
of  such  an  altarnativa  because  it  is  characteristic  of  tha  type  and 
location  necessary  as  a  viable  altarnativa.  Its  sisa  is  sufficient, 
it  is  located  72  niles  from  Dallas  (plate  V-6) ,  as  opposed  to  79 
niles,  96  ad  las,  and  about  110  niles  to  Lake  Pork,  Big  Sandy,  and 
Tennessee  Colony  Lakas  respectively,  and  its  pool  level  is  97  feat 
higher  than  tha  projactad  pool  level  at  Tennessee  Colony  Laka. 

e_  The  proposed  Aubray  Laka  would  develop  an  estimated  dependable 
yield  of  84.0  ngd  wider  1985  conditions,  and  75.6  ngd  at  year 
2085  conditions.  A  transmission  facility  was  investigated  to  nova 
71  ngd  (110  cfs)  from  Minaola  Lake  to  Dallas'  Bachman  treatment 
plant  on  tha  lower  Bln  Fork  of  the  Trinity  Rivar.  This  point  of 
delivery  would  ba  comparable  to  that  provided  by  tha  Aubray 


i-  '  .***  C  .’3  .'i  "  *"v'  k  —  *i  Zf^V, *■**, 

project.  The  facility  investigi;£ed  <5oAsi^t’ea  6f^i»i  dfl-iilcft  "diameter 
pipeline  extending  68  miles  f rom  Mineola  to  O&li^s ,  pnmping  ^fants , 
rights-of-way ,  and  enlargement  o f  a  balancing  reservoir.  Estimated 
costs  for  the  transmission  facility  '%^e  based  on"  J\Jly  1972pti&b  ‘  _ 
levels.  Annual  charges  include  amortization  of  tKein Vestment  at  ' 
an  interest  rate  of  5.5  percent  for r a  40-year  period,  plus  annual 
operation  and  maintenance,  (^arges  including  the. annual  equivalent 
cost  of  replacements,  and  tfee  cpst  of  power  at  $0.01  per  kilowatt 
hour .  Annual  charges  were  converted"  to  a ‘ lOO-ye ar  equivalent  id  '  '  ‘ 

make  them  compatible  with  values  for  Mineola  and  Aubrey  Lakes i  And  * 
were  found  to  be  $2,619,000  per  year.  .  .  " 1  ‘  ! 

2_  Beneficial  Aspects .  The  primary  benefit  tb  be  realized  frbm 
this  alternative  is  the  esthetics  resulting  from  situating  an  ' 
impoundment  in  an  area  with  a  considerable  amount  of  timber  adjacent 
to  it.  A  long-range  benefit  could  be  the  reserving  of  the  Aubrey 
site  until  such  time  as  tlie  need  for  Water  "exceeds  in-basih  and 
out-of-basin  supplies.  .  .  ~  ^ 

3_  Detrimental  Aspects.  The 'most  obvious  adverse  impact  to  be 
caused  by  implementing  this  alternative  would  bethe  consumption  of 
additional  electrical  pcwer  to' prbVi<?e  energy' needed  to  pump  71  mgd 
of  water  through  a  68fnu.le-Ib.ng,  66-ihch-^isametef  pipaline.  ' 
Electrical  power  generation  caused  consuiqptibn  Of'  valuable  ; 
natural  resources  and  contributes  to  air  and  water  pollution. 
Furthermore,  this  plan  would  necessitate  trenching  and  other 
involvement  with  manmade  culture.  The  selected  Aubrey  project 
would  gravity  feed  water  to  Dallas  and  Denton.  From  a  recreational 
use  standpoint,  Mineola  project  would  be  substantially  more  distant 
from  the  large  population  centers  than  would  the  Aubrey  project. 

There  are  91  archeological  sites  known  tb  exist  in  the  Mineola 
project  area  and  26  in  the  Aubrey  project  area.  These  would  need 
to  be  salvaged  prior  to  inundation  of  the  area.  The  conservation 
pool  would  oover  23,900  acres,  which  is  1,300  acres  less  than  that 
required  for  Aubrey  Lake.  (Because  species  diversity  and  abundance 
is  probably  greater  per  acre  in  the  Mineola  project  area  than  in  the 
Aubrey  project  area,  implementation  of  the’  alternative  could  be  con¬ 
sidered  detrimental.)  One  of  the  more  far-reaching  adverse  impacts 
could  be  the  modifying  of  the  quality  of  the  existing  marshes  and 
estuaries  associated  not  only  with  that  of  the  Sabine  River,  but 
also  with  those  associated  with  the  rivers  of  the  importing  basin. 

4  Economic  Aspects.  The  cost  of  developing  71  mgd  in  Mineola 
Lake  was  obtained  through  updating  the  cost  allocated  to  water  supply 
storage  in  Project  Document  91-429.  ‘^rice'levelk  of  January  1970  were 
adjusted  to  Jufy  1972  levels,  'and  the  interest^ rate  used  Was  5.5  per¬ 
cent.  On  this  basis,  the  cost  allocated  to | water  supply  storage 
amounts  to  $2,606,000.  The  71  mgd  investigated  for  movement  from 
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Table  V-l* 


Pertinent  Data  fox  Mlnaola  Lake 
Elavatlon  Area  Capacity  (acre-feet) 


(ft.  asl)  (acres)  Accumulative ;  Incremental 


Top  of  Daa 

410.5 

Maximal  Design  Hater 
Surface 

404.7 

50,290 

1,603,000 

Flood  Control  Pool 

400.0 

46,900 

1,375,000 

984,500 

Conservation  Pool 

372.5 

23,900 

386,000 

370,100 

Sediment 

20,400* 

*  Distribution:  15,900  acre-feet  below  elevation  372.5  feet  awl; 

4,500  acre-feet  between  elevation  372.5  and  400.0  feet 

■si. 
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Mineola  Lake  represents  approximately  85  percent  of  the  project's 
83.4  mgd  yield.  The  pro-rata  share  of  storage  cost  allocated  to 
the  water  transmission  project  would  thus  be  $2, 21 5 <000.  Annual 
transmission  and  storage  costs  combined  amount  to  $4,834,000,  or 
$0,186  per  1,000  gallons.  The  cost  allocated  to  water  supply 
storage  in  Aubrey  Lake  has  been  found  to  be  $1,103,000,  or  $0,035 
per  1,000  gallons.  Annual  water  supply  benefits  amount  to 
$2,191,900.  Aubrey  Lake  is  obviously  the  least  costly  alternative, 
having  the  advantage  of  a  location  which  provides  gravity  flow  and 
streambed  and  streambank  delivery.  With  benefits  for  the  transmission 
project  limited  to  water  supply  benefits  developed  for  Aubrey,  the 
transmission  project  is  not  economically  justified  at  this  time. 

When  surface  supplies  are  fully  developed,  including  that  of  Aubrey 
Lake,  and  inports  must  be  increased,  then  benefits  to  be  realized  will 
of  necessity  cover  the  cost.  Estimated  construction  costs,  annual 
charges,  and  a  benefit-cost  comparison  involving  the  conveyance 
system  and  Aubrey  Lake  are  shown  in  table  V-17 . 

5^  Reasons  for  Rejection. 

a  One  of  the  primary  reasons  for  rejecting  interbasin  water 
transfer  as  an  al ter native  is  the  relative  cost  of  such  water.  In  the 
Mineola  exanple,  which  represented  one  of  the  nearer  transmission 
sites,  the  cost  of  water  delivered  to  Dallas  is  $0,186  per  thousand 
gallons.  The  comparative  figure  for  Aubrey  is  $0.0916  per  thousand 
gallons . 

b  From  an  environmental  standpoint,  significant  environmental 
impacts  may  be  expected  whether  a  reservoir  is  situated  in  the 
Trinity  River  Basin  or  some  other  basin  such  as  the  Sabine  or  Neches. 
While  the  Battelle-Columbus  environmental  evaluation  method  reveals 
a  slightly  positive  total  impact  (+1.74),  there  is  no  assurance  that 
a  reservoir  project  in  another  basin  designed  to  provide  water  to 
replace  Aubrey  water  would  rate  as  well.  Aubrey  water  will  flow  by 
gravity,  while  interbasin  water  would  require  considerable  quantities 
of  electrical  energy.  Energy  is  projected  to  be  in  short  supply, 
and  its  production  results  in  varying  forms  and  degrees  of 
environmental  degradation.  It  is,  therefore,  reasonable  to  project 
that  the  overall  environmental  impact  produced  by  interbasin  water 
transfer  would  be  more  severe  than  the  impact  of  the  Aubrey  project. 

£  In  addition,  recreation  benefits  are  viewed  as  dependent  on 
the  recreation  area's  proximity  to  population  which  uses  the  area. 
Since  the  existence,  extent,  and  location  of  truly  surplus  waters  in 
adjacent  river  basins  are  presently  unknown,  it  is  impossible  to 
relate  recreational  benefits  from  an  adjacent  basin  reservoir  project 
to  the  approximate  $5.6  million  annual  recreation  benefits 
attributable  to  the  Aubrey  project.  It  is  reasonable  to  anticipate, 


Table  v-17 


Estimated  First  Coat  and  Annual  Charges 
of  71  MGD  Conveyance  System 

Mineola  Lake  to  Dallas 


Transmission  Facility 

Construction,  In cl.  25%  Oont. 

Investment  Cost  (2-year  period) 

Annual  Charges,  40-years  8  5  1/2% 

Interest  and  Amortization 
OKCR 

Power  Cost  §  $0.01  per  kWh 

TOTAL 

100-year  Equivalent 

Mi  i  Mini*  Latet 

Annual  Charges 

Pro-rata  share  allocated  to  water  supply 

Total  Conveyance  System 

Annual  Charges 
Benefits 

Benefit-Cost  Ratio 

Cost  of  water  per  1,000  gallons 


$32,215,000 

$33,987,000 


$2,118,000 

510,000 

326,000 

$2,954,000 

$2,619,000 


$2,215,000 


$4,834,000 

$2,192,000 

0.37 
$0. 186 
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however,  that  the  relative  distances  from  the  Dallas -Fort  North 
metroplex  would  significantly  reduce  this  amount. 

d  For  these  reasons,  interbasin  transfer  of  water  does  not 
present  an  economically  feasible  or  environmentally  sound  alternative 
to  the  Aubrey  project  at  this  time . 

(2)  Recreation  Alternatives.  The  1965  Texas  State  Comprehen¬ 
sive  Outdoor  Recreation  Plan  (37)  indicated  the  existence  of  a 
deficiency  of  land-  and  water-based  recreation  opportunities  in 
Planning  Region  II.  There  is  a  shortage  in  picnicking  and  camping 
facilities,  and  the  available  public  grounds  are  taxed  beyond' their 
capacity,  especially  on  weekends  and  holidays.  There  are  virtually 
no  bicycle  or  walking  paths  in  the  area.  The  lakes  located  in  this 
region  receive  tremendous  use  in  boating,  water-skiing,  and  swindling 
activities.  This  heavy  demand  indicates  that  more  water  surface 
acreage  is  needed  in  the  region.  The  proposed  Aubrey  Lake  project 
would  be  located  in  Planning  Region  II  .  The  following  are 
alternatives  which  would  meet  the  authorized  purpose  of  recreation 
to  some  extent. 


1^  General .  Under  this  alternative,  recreation  facilities  such 
as  roads,  boat  ramps,  parking  areas,  sanitary  facilities,  picnicking 
and  camping  units,  and  trails  would  be  provided,  in  addition  to 
those  already  proposed  in  the  various  project  master  plans,  at 
existing  nearby  water  resource  projects. 

2_  Beneficial  Aspects.  This  alternative  provides  the  same 
benefits  as  the  Aubrey  project,  but  not  to  as  great  a  degree. 

3i  Detrimental  Aspects.  The  detriments  of  this  alternative 
would  include  the  following: 

a  Other  Corps  of  Engineers  water  resource  projects  in  this 
region  are  already  receiving  a  great  amount  of  use  and  the  natural 
environment  has  suffered  as  a  consequence. 

b  if  more  facilities  are  provided,  in  addition  to  those 
already  planned  for  optimum  development  of  the  existing  projects, 
the  environment  will  suffer  from  the  increased  amount  of  traffic, 
the  quality  of  the  recreational  experience  for  each  person  will  be 
reduced,  and  the  recreational  needs  of  this  area  will  still  not  be 
met. 

4  Economic  Aspects.  The  cost  of  the  alternative  would  be 
hi^er  because  the  cost  of  maintaining  the  natural  resources  and 


setting  in  the  public-use  areas  of  existing  projects  will  be  hitter 
than  that  which  would  be  necessary  at  public-use  areas  in  the 
Aubrey  Lake  project.  There  would  be  additional  costs  if  additional 
lands  were  needed  to  expand  existing  public-use  areas. 

5  Reason  for  Rejection.  Although  Aubrey  Lake  will  be  able  to 
satisfy  only  a  portion  of  the  heavy  demand  for  recreational  outlets 
anticipated  for  this  area,  it  is  believed  that*  this  alternative  is 
preferable  to  overcrowding  the  nearby  water  resource  projects  and 
thus  lowering  the  quality  of  the  recreational  experience . 

(b)  Minimal  Recreational  Deve  lopment  With  Construction  of 
Aubrey  Lake. 

1_  General.  With  this  alternative,  Aubrey  Lake  would  be  con¬ 
structed,  but  only  ainimm  recreation  facilities  would  be  developed. 
These  minimum  facilities  would  include  those  required  for  health 
and  safety  purposes.  The  aininun  facilities  would  consist  of 
guardrails,  turnarounds  on  existing  road  ends,  and  ainiaum  safety 
facilities.  With  the  construction  of  the  daa,  construction  roads 
would  be  developed  which  could  later  be  used  for  access  to  the  lake. 
Even  without  full  recreational  development,  the  public  may  be 
expected  to  force  undeveloped  and  damaging  land  accesses  to  the 
lake.  The  lack  of  shoreline  access  or  launching  reaps  will  not 
deter  the  da sire  for  use  of  the  lake,  and  the  public  would  form 
their  own  access  roads  and  launching  areas .  This  forced  access 
would  cause  a  loss  of  existing  plant  materials  and  much  erosion 
would  occur. 

2^  Beneficial  Aspects.  The  benefits  of  this  alternative  would 
include  ainimm  recreation  facilities  which  would  serve  basic  needs 
at  little  cost  to  the  Federal  Government.  Full  recreation  develop¬ 
ment,  with  the  lake  being  provided,  could  be  undertaken  at  a  later 

date. 

3^  Detrimental  Aspects.  The  detriments  of  this  alternative 
would  include  uncontrolled  vehicular  traffic  which  would  result  in 
a  loss  of  plant  materials,  soil  erosion,  and  increased  lake  sedi- 
t  mentation .  Whether  adequate  facilities  are  constructed  or  not, 

the  Aubrey  project  will  draw  a  considerable  number  of  people 
annually,  and  the  lack  of  facilities  would  provide  hazards  to  the 
visitors'  health  and  welfare. 

4_  Economic  Aspects.  Minimal  recreational  development  with 
construction  of  Aubrey  Lake  has  been  estimated  to  cost  approximately 
$190,000. 

5_  Reason  for  Rejection.  This  alternative  has  been  rejected  as 
the  most  desirable  alternative  because  it  does  not  meet  the 
recreational  needs  of  the  area;  and  it  does  not  provide  for  the 
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protection  of  the  natural  resources,  or  the  health,  safety,  and  , 
well-being  of  the  visitors  to  the  project. 

(c)  Low-Water  Retention  Dans . 

£  General .  This  alternative  would  require  channel  work  for 
modification  or  improvement  but  not  a  complete  channelization  of  the 
streambed,  with  constructional  objectives  to  include  several  small 
impoundments  which  would  catch  only  the  flow  that  is  not  of  flood 
capacity . 

2  Beneficial  Aspects.  With  developed  public-use  areas  in 
coordination  with  the  small  impoundments,  this  alternative  would 
provide  for  a  more  passive  form  of  recreation.  The  nature  of  these 
lakes  would  provide  many  of  the  benefits  of  recreation,  including 
fish  and  wildlife  which  the  larger  lake  would  provide. 

3_  Detrimental  Aspects.  This  alternative  would  not  permit  those 
recreational  activities  requiring  a  large  expanse  of  water  such  as 
skiing  or  large-scale  sailing.  The  land  requirements  would  be 
similar,  but  a  longer  stretch  of  the  river  area  would  be  involved. 

£  Economic  Aspects  .  The  cost  of  this  alternative  would  be 
approximately  the  same  as  the  cost  of  constructing  Aubrey  Lake 
because  the  amount  and  type  of  development  would  be  almost  the  same. 

£  Reasons  for  Rejection.  This  alternative  would  not  meet  the 
needs  for  water-  and  land-based  recreation,  and  the  existing  flora 
and  fauna  likely  would  be  significantly  adversely  affected  by  foot 
and  vehicular  traffic.  In  conclusion,  it  would  not  provide  a 
well-balanced  development  of  the  watershed's  resources. 

b.  Nonstructural  Alternatives . 

(1)  Water  Supply. 

(a)  Geothermal  Sources. 

£  General .  Scientists  are  looking  more  and  more  to  geothermal 
sources  to  alleviate  the  widespread  chronic  power  deficit  and  the 
water  shortage  which  is  most  evident  in  the  southwestern  United 
States  (48).  To  date,  very  few  explorations  for  heat  deposits  have  been 
initiated.  Furthermore,  the  techniques  of  prospecting  in  this 
field  are  not  yet  refined. 

a  Methodology .  Heat  deposits  result  from  geologically  recent 
intrusions  of  magma  from  the  earth's  mantle.  When  ground  water 
comes  into  contact  with  magma,  natural  deposits  of  steam  or  hot 
water  are  produced.  At  sufficient  depths,  magma  can  be  found 
anywhere,  with  temperatures  of  300  degrees  C.  expected  to  occur 
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within  6,000  Mttn  of  the  surface  in  th#  western  United  States.  In 
several  areas  in  the  United  States,  the  most  notable  of  which  is  in 
Yellowstone  Park  in  Wyoming,  this  heated  water  or  steaa  is  vented  to 
ground  surface  under  pressure  through  naturally  occurring  vents  or 
fissures  (47) .  In  most  cases  for  aosnerdal  application,  however, 
natural  steaa  or  heated  water  would  have  to  be  tapped  by  drilling, 
and  in  soae  instances,  the  heated  water  night  have  to  be  pvmped. 

b  Test  Areas .  So  far,  proven  sources  of  geothermal  water  have 
been  located  in  California,  Nevada,  New  Najdoo,  Oregon,  and  Idaho, 
with  potential  sites  having  been  located  in  all  of  the  western 
states.  Congress  has  enacted  the  Geothermal  Steam  Act  of  1970  (27), 
which  defines  the  authority  and  responsibility  to  classify  lands  as 
valuable  for  the  geothermal  steam  and  associated  geothermal  resources. 

£  Beneficial  Aspects.  A  beneficial  effect  of  a  highly 
mineralised  water  being  heated  is  that  desalting  by  distillation 
may  be  relatively  inexpensive.  Site  development  of  this  type 
source  would  have  very  little  effect  on  the  social  interactions 
of  the  area  because  a  large  land  area  would  not  be  needed  for  the 
facilities.  Wildlife  would  not  be  expected  to  be  adversely  affected 
for  the  same  reason.  Likewise,  the  historical  and  archeological 
resources  could  remain  undisturbed.  Relocation  of  people, 
transportation  arteries,  and  utility  distribution  facilities  would 
not  be  necessary.  Some  economic  benefits  would  be  realised  from 
construction  activities ,  from  wages  demanded  by  technicians  operating 
the  recovery  equipment,  and  from  local  economic  activities  quickened 
by  the  increased  availability  of  water. 

3.  Detrimental  Aspects.  Some  of  the  problems  associated  with 
davelopment  and  use  of  geothermal  sources  include  an  abundance  of 
waste  heat,  land  subsidence,  harmful  gases  and  disagreeable  odors, 
and  highly  mineralised  water  which  often  requires  intensive 
treatment  before  it  can  be  discharged  to  surface  waters.  Because 
of  nearly  continuous  air  currents  in  the  area,  waste  heat  would 
not  likely  have  a  measurable  iapact  on  the  climate.  However,  if 
odor  were  a  problem,  the  air  currents  could  create  an  uncomfortable 
condition  for  people  living  in  the  area,  stream  fisheries  could  be 
reduced  in  quality  if  minerals  removed  from  the  hot  water  were 
allowed  to  enter  the  waterways  in  concentrations  which  would  be 
injurious  to  organisms  making  up  the  aquatic  ecosystem  food  web. 
Recreational  needa  of  the  area  would  not  be  satisfied  by  implementing 
this  plan. 

£  Economic  Aspects.  One  of  the  unknown  factors  in  geothermal 
usa  is  how  soon  the  steam  supply  from  any  well  will  be  exhausted. 

At  this  time,  data  accusulated  on  the  economics  of  this  alternative 
are  insufficient  to  make  a  valid  assessment. 
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_5  Reason  for  Rejection.  Because  this  type  plan  is  in  the  early 
stages  of  technical  development ,  and  because  of  the  uncertainty  of 
the  availability  of  this  type  resource  in  the  area*  it  was  deter¬ 
mined  that  this  alternative  would  be  undesirable  at  this  time. 

(b)  Weather  Modification. 

1_  General .  Studies  and  experiments  conducted  over  the  last 
25  years  have  proved  that  deliberate  modification  of  clouds  to 
produce  precipitation  is  possible.  However,  there  has  been  dis¬ 
agreement  on  hew  results  from  the  experiments  and  the  data  from  the 
operational  projects  should  be  interpreted;  there  have  been 
contradictory  claims ;  and  there  have  even  been  lawsuits  filed  to 
recover  damages  or  to  prevent  cloud  seeding  efforts.  Seven  rain¬ 
making  projects  are  currently  in  progress  in  West  Texas  and  the 
Panhandle,  but  State  officials  and  meteorologists  report  it  may  be 
another  10  years  before  they  can  determine  if  their  experiments  are 
successful.  This  is  because  normal  year-to-year  rainfall 
variations,  especially  in  West  Texas,  can  exceed  the  average  amount 
by  50  percent.  However,  State  water  development  officials  do 
believe  that  rainmaking  projects  will  have  their  place  in  the  future. 

2_  Beneficial  Aspects.  Weather  modification  is  intended  pri¬ 
marily  to  normalize  the  rainfall  rather  than  to  change  the  climate  of 
any  region  of  Texas  by  increasing  the  average  rainfall.  The  tech¬ 
nology  to  prevent  rainfall  in  areas  already  flooded  may  soon  be 
developed.  Furthermore,  controlled  modification  of  weather  would 
not  have  the  disruptive  effects  on  the  social,  cultural,  and 
economic  elements  of  a  watershed  that  an  inpoundment  project  would 
have.  If  landowners  could  be  assured  that  the  uncertainties  of 
weather  could  be  removed,  they  could  expand  their  agricultural 
production.  Also,  if  an  adequate  water  supply  could  be  assured, 
other  economic  conditions  would  be  enhanced.  The  local  historical  „ 
and  archeological  resources  would  only  be  disturbed  by  time  and 
weather,  just  as  they  are  at  present. 

3^  Detrimental  Aspects.  If  agricultural  production  were 
expanded  because  of  assured  weather  conditions,  fish  and  wildlife 
could  suffer  if  lands  new  suitable  for  wildlife  habitat  were 
cleared  of  natural  vegetation  and  converted  to  cropland  or 
pastureland,  and  if  stream  quality  was  reduced  by  siltation  and 
agriculture  chemicals .  Other  detrimental  aspects  are  summarised . 
fairly  well  by  the  National  Academy  of  Sciences  (18) .  They  report: 

The  technical  reasons  for  the  long-continued  controversy 
over  cloud-seeding,  despite  some  notable  advances,  are  that 
(a)  we  do  not  have  a  complete  and  accurate  understanding 
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of  how  clouds  create  raindrops  and  snowflakes, 

(b)  field  observations  usually  have  been  inadequate  to 
describe  accurately  the  specific  dianges  resulting  from 
cloud-seeding  efforts,  and  (c)  the  effects  of  individual 
seeding  experiments,  even  when  successful,  usually  fall 
well  within  the  natural  variability  of  clouds  and  cloud 
systeam . 


The  progress  made  on  the  scientific  and  technical  problems 
of  weather  modification  has  brought  the  subject  to  the 
point  where  certain  significant  effects  can  be  identified 
and  pro  grass  can  be  designed  for  examining  systematically 
the  potential  value  of  large-scale  weather  modification 
efforts.  However,  as  the  technical  problems  are  overcome, 
another  group  of  problems  loons  larger.  These  are  problems 
of  pdalic  policy  associated  with  weather  modification. 

Bxasples  of  these  problems  include  the  economic  value  of 
cloud  seeding  as  opposed  to  alternative  means  of  increasing 
water  supply  or  agricultural  production,  determination  of 
responsibility  for  damages  from  cloud  seeding,  definition 
of  the  roles  and  responsibilities  of  government  and  private 
industry,  criteria  for  deciding  what  operations  are  in  the 
public  interest,  ensuring  that  long-range  aspects  are  fully 
considered,  and  providing  a  mechanism  to  cope  with  inter¬ 
national  ramifications.  The  science  and  technology  of 
weather  modification  are  responsible  for  determining  what 
is  possible,  for  suggesting  effective  means  for  modifying 
weather,  and  for  anticipating  passible  deleterious  effects 
of  inadvertent  modification  before  they  occur.  The  crucial 
question  of  what  weather  modification  efforts  are  in  the 
public  interest  cannot  be  settled  by  atmospheric  Scientists 
alone.  This  question  involves  economic,  legal,  political, 
and  administrative ,  as  well  as  scientific  and  technical 
considerations .  Involved  also  is  the  whole  complex  of 
environmental  issues  to  which  the  nation  will  have  to 
respond  in  the  coming  decades t  issues  of  land  usage,  of 
the  degree  of  freedom  to  use  and  affect  the  atmosphere, 
procedures  needed  to  reach  equitable  decisions  in  cases 
of  conflicting  interests,  and  methods  needed  to  safeguard 
the  future  eaology  and  climate. 

4  Economic  Aspects.  The  state  of  the  art  of  weather  modification 
is  such  that  a  cost  per  acre-foot  of  precipitation  cannot  be 
determined.  Therefore,  no  valid  comparison  of  the  economics  of  this 
alternative  against  those  of  the  selected  project  was  possible. 

£  Reason  for  Rejection.  This  alternative  was  rejected 
primarily  because  weather  modification  is  in  its  infancy,  and  is 
therefore  not  viewed  as  a  substitute  for  surface  water  control  and 
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development  projects  at  this  time*'  Furthermore,  for  the  amount  of 
water  eiqpected  to  be  needed,  bom  method  must  be  devised'  to  catch  the 
precipitation  runoff  and  hold  it  until  it  is  needed.  Although  this 
alternative  is  rejected  now,  in  the  future  it  may  be  used  as  a 
possible  procedure  through  which  foe  operation  of  existing 
impoundment  projects  may  be  enhanced. 

(2)  Recreation. 

(a)  Designation  as  Wild,  Scenic,  and  Recreational  River  Area. 

1  General.  The  wild  and  Scenic  Rivers  Act  (23)  reveals  that  foe 
Elm  Fork  of  the  Trinity  River  and  its  tributaries  would  not  fulfill 
the  requirements  necessary  to  be  classified  as  a  "Wild  River  Area" 
because  they  are  not  "generally  inaccessible  except  by  trail.” 
Likewise,  the  Elm  Fork  and  its  tributaries  would  not  meet  the 
requirements  necessary  to  be  classified  as  a  "Scenic  River  Area" 
because  their  shorelines  are  not  "still  largely  primitive  and 
largely  undeveloped."  However,  the  Elm  Fork  and  its  tributaries 
could  possibly  meet  the  requirements  for  consideration  as  a 
"Recreational  River  Area"  by  possessing  characteristics  of  being  a 
free-flowing  stream  that  is  readily  accessible  by  road  or  railroad, 
that  may  have  some  development  along  its  shorelines,  and  that  has 
undergone  impoundment  or  diversion  in  foe  past.  Under  this  concept, 
a  corridor  or  strip  of  land  would  be  purchased  on  either  side  of 
the  river. 

Beneficial  Aspects.  This  alternative  would  provide  a  higher 
degree  of  protection  to  the  streamside  flora  and  fauna,  as  well  as 
provide  areas  to  be  used  by  hikers,  canoeists,  and  boaters. 

3_  Detrimental  Aspects.  Minor  adverse  environmental  impacts 
would  occur  at  access  points,  including  soil  compaction  from  foot 
traffic,  damage  to  vegetation,  and  possible  soil  erosion.  There 
would  be  no  large  body  of  water  to  provide  the  visitors  with  the 
opportunity  to  participate  in  water-based  activities  such  as 
water  skiing,  pleasure  boating,  and  sailing. 

4_  Economic  Aspects.  The  cost  of  facilities  and  land  for  the 
"Recreational  River  Area"  would  be  approximately  $3,200,000. 

5^  Reason  for  Rejection.  Although  the  Elm  Fork  and  its 
tributaries  could  possibly  meet  the  requirements  for  consideration 
as  a  "Recreational  River  Area,”  this  alternative  would  not  serve 
the  recreational  demand  to  the  extent  that  a  large  body  of  water 
with  developed  public-use  areas  would  serve. 

(b)  Access  to  Existing  Streams  Without  Development. 

1_  General .  This  alternative  to  recreation  development  would 
provide  no  improvements  along  the  creeks  in  the  project  area.  It 
would  utilize  foe  existing  access  but  would  not  provide  additional 
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access .  Hie  lands  would  be  retained  in  their  present  uses ,  and  the 
existing  conservation  or  lack  of  conservation  practices  would  continue. 
There  would  be  little  recreation  development  under  this  alternative 
because  of  the  lack  of  a  developed  attraction.  The  possibility  of 
private  development  is  doubtful  because  the  types  of  activities 
which  attract  private  development,  such  as  boating,  skiing,  sailing, 
and  fishing  on  a  large  scale,  will  not  be  present. 

2_  Beneficial  Aspects.  Two  benefits  of  this  alternative  would 
be  the  reduced  impact  on  the  environment  due  to  only  recreational 
development,  and  that  little  Federal  expense  would  be  incurred. 

2  Detrimental  Aspects.  Some  of  the  detrimental  aspects  of 
this  alternative  would  be  that  the  demands  for  water-based  recreation 
would  not  be  met  and  that  the  loss  of  this  tourist  attraction  will 
detract  from  the  area's  economic  potential. 

£  Economic  Aspects.  This  alternative  would  entail  no  Federal 
expense  and  few  benefits  would  be  gained. 

5^  Reason  for  Rejection.  This  alternative  is  not  considered 
desirable  because  it  would  not  even  begin  to  satisfy  the  needs  for 
water-based  recreation  in  this  region. 

(c)  Access  to  Existing  Streams  with  Development. 

i.  General .  This  alternative  in  lieu  of  Aubrey  Lake  would 
provide  public  access  to  stream s,  streanbeds,  and  stream  pools  for 
water-  and  land-based  recreation.  The  lands  purchased  along  the 
streambeds  would  be  developed  with  camping  and  picnicking 
facilities  and  access  roads.  This  development  of  the  river  bottoms 
would  be  popular  with  local  residents  and  some  transients;  however, 
it  would  not  provide  for  large  numbers  of  the  visiting  public. 

Limited  area  for  facility  development  would  meet  only  a  fraction  of 
the  demand  which  would  be  met  by  the  proposed  Aubrey  project. 

25  Beneficial  Aspects.  The  benefits  of  this  alternative  would 
include  providing  access  to  streams  allowing  use  of  the  streanbeds 
by  the  public  to  a  much  greater  degree  than  that  provided  under 
restricted  private  ownership .  The  present  environmental  setting 
would  remain  virtually  unchanged  except  in  the  vicinity  of  the 
access  points. 

3^  Detrimental  Aspects  .  The  detriments  of  this  alternative 
would  include  plant  material  damage  and  soil  erosion  which  would 
occur  at  points  of  access;  no  large  water-based  attraction  to  meet 
demands  of  the  public  for  water-based  recreation  activities  such  as 
water  skiing,  boating,  and  sailing,  and  encroachment  upon  private 
land  by  the  public  from  the  streanbeds  would  create  conflict 
between  private  landowners  and  the  general  public. 
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£  Economic  Aspects.  Construction  of  access  roads  and 
acquisition  of  lands  would  cost  approximately  $440,000.  Facility 
development  would  entail  some  additional  expense. 

£  Reason  for  Rejection.  The  cost  of  providing  access  to  the 
streams  is  not  justified  in  view  of  the  limited  uses  and  space 
expected  to  be  available. 

(d)  Provide  Public  Hunting  Areas. 

£  General .  Under  this  alternative,  public  hunting  lands  would 
be  provided  or  developed  to  accomodate  the  needs  for  this  activity. 
Access  would  be  provided,  but  some  control  over  the  use  of  vehicles 
would  be  required  to  maintain  their  usability.  Without  control,  a 
loss  of  vegetation,  soil  erosion,  and  eventually  an  impact  on  game 
populations  would  result.  Due  to  the  low  flow  and  often  intermittent 
nature  of  the  streams  in  the  area,  fishing  would  be  limited.  The 
wildlife  habitat  in  the  area  is  limited,  and  therefore  sport 
hunting  is  somewhat  limited. 

£  Beneficial  Aspects.  The  benefits  of  this  alternative  would 
include  the  following: 

a  This  alternative  could  result  in  an  enhancement  of  the 
existing  land  use  of  the  area  if  a  wildlife  conservation  program  and 
public-use  control  were  established. 

b  No  major  impacts  upon  the  flora  and  fauna  would  occur  with 
control  of  vehicle  access  and  use  in  the  management  area. 

£  Additional  man  days  of  hunting  could  be  acoonmodated  in  an 
area  where  lands  available  for  pifelic  hunting  are  scarce. 

£  Detrimental  Aspects.  The  detriments  of  this  alternative 
would  include  the  following: 

a_  Only  limited  types  of  recreational  pursuits  would  be  made 
available. 

b  The  demand  for  water-based  recreation  would  not  be  met. 

£  Economic  Aspects.  The  cost  for  land  acquisition  and  access 
is  estimated  to  be  approximately  $500,000.  Additional  expenses  would 
be  incurred  annually  for  habitat  management.  Also,  there  is  already 
a  plan  for  a  1,000  acre  wildlife  management  area  to  be  developed  in 
conjunction  with  the  authorized  Aubrey  Lake  project. 

5  Reason  for  Rejection.  This  alternative  provides  only  limited 
recreation  provisions  and  does  not  satisfy  the  many  other  recreation 
needs  of  the  area. 

(e)  Open-Space  Greenbelt. 


1  General.  This  alternative  consists  of  acquiring  a  linear 


I  strip  of  right-of-way  and  other  fee-owned  lands  adjacent  to  the 

4>  channels.  An  extensive  network  of  trails,  green  areas,  playgrounds, 

and  picnic  and  canning  areas  would  help  to  partially  meet  the 
recreational  and  leisure  needs  of  the  area. 

£  Beneficial  Aspects,  The  benefits  of  this  alternative  would 
include  the  following: 

a  Only  minor  adverse  environmental  impacts  would  occur. 

b  This  type  of  development  would  provide  facilities  for  a 
portion  of  the  demand  for  picnicking  and  camping. 

_3  Detrimental  Aspects.  The  detriments  of  this  alternative 
would  include  the  following: 

a  Minor  adverse  environmental  impacts  which  might  occur  in¬ 
clude  soil  compaction  from  foot  traffic,  damage  to  vegetation,  and 
possible  soil  erosion. 

b  There  would  be  no  large  body  of  water  to  provide  the 
visitors  with  the  opportunity  to  participate  in  water-based 
activities  such  as  water  skiing,  pleasure  boating,  and  sailing. 

This  alternative  would  not  serve  the  recreational  demand  to  the 
extent  that  a  large  body  of  water,  with  developed  pvfclic-use  paries 
would  serve. 

£  Economic  Aspect.  Providing  an  open-space  greenbelt  would 
include  the  cost  of  most  of  the  facilities  that  would  be  included 
under  full  development  of  the  proposed  project.  The  cost  of 
facilities  and  land  is  approximately  $5,800,000. 

5_  Reason  for  Rejection.  This  alternative  would  not  meet 
recreational  demands  for  water-based  activities.  However,  a  similar 
type  of  development  could  be  developed  along  the  Elm  Fork  between  the 
proposed  Aubrey  Dam  and  the  headwaters  of  Lewisville  Lake  [Sec.  V, 
para  3b(3) (c) ] . 

(3)  Fish  and  Wildlife. 

(a)  Water  Bank  Act. 

i.  Ggnsrsl.  The  "Water  Bank  Act"  (26)  authorizes  the  Secretary 
of  Agriculture  to  enter  into  agreements  with  owners  of  wetlands  located 
in  important  migratory  waterfowl  nesting  and  breeding  areas  for  the 
conservation  of  water  on  specified  farm,  ranch,  or  other  wetlands. 

These  agreements  are  entered  into  for  a  period  of  10  years,  with 
provision  for  renewal  for  additional  10-year  periods.  The  landowner 
is  forbidden  to  undertake  any  activity  which  would  destroy  the  wetland 
character  of  the  area  for  which  the  agreement  was  adopted. 

2_  Beneficial  Aspects.  Agreements  entered  into  under  this  act 
would  provide  for  preserving  and  improving  the  existing  migratory 
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waterfowl  and  other  species  habitat  located  along  the  Elm  Fork  and 
isle  du  Bois  Creek. 

2  Detrimental  Aspects.  There  are  no  known  detrimental 
aspects  associated  with  the  implementation  of  this  act  in  the  study 
area;  however,  the  authorized  project  purposes  of  water  supply  and 
recreation,  except  that  portion  associated  with  fish  and  wildlife, 
would  not  be  fulfilled. 

£  Economic  Aspects.  The  cost  of  implementing  the  Water  Bank  Act 
as  an  alternative  to  the  Fish  and  Wildlife  benefits  to  be  derived 
from  the  proposed  Aubrey  project  is  based  on  the  following 
information.  There  is  approximately  500  acres  of  low-quality 
wetlands  in  the  project  area.  This  wetland  could  be  suitable 
primarily  for  wood  duck  habitat.  Based  on  payments  made  to  owners 
of  land  suitable  for  this  usage  in  Louisiana  and  Mississippi,  the  , 
annual  cost  of  bringing  all  of  these  500  acres  under  an  agreement 
would  be  about  $4,500.  These  agreements  are  for  a  minimum  period  of 
10  years.  This  would  put  the  cost  of  the  program  for  a  minimum 
number  of  years  at  about  $45,000. 

5_  Reason  for  Rejection.  Currently  this  program  is  being 
administered  by  the  Rural  Environmental  Assistance  Program  of  the 
Agricultural  Stabilization  and  Conservation  Service,  U.S.  Department 
of  Agriculture.  The  guideline  used  by  this  agency  in  preparing 
agreements  is  that  the  area  must  be  suitable  for  the  intended  use 
and  must  not  be  smaller  than  10  acres.  However,  it  is  believed 
that  an  optimum  size  area  should  be  single  parcels  containing  from 
100  to  2 00  acres.  There  are  no  parcels  of  wetlands  of  suitable 
quality  or  size  in  the  area,  except  perhaps  the  area  adjacent  to 
Isle  du  Bois  Creek  and  the  Elm  Fork.  Most  of  the  area  wetlands  are 
small  ponds,  and  therefore  would  not  be  considered  suitable. 
Additionally,  recent  decisions  by  the  President  regarding  budget 
expendi ture  reductions  has  cast  doubts  on  whether  this  program  will 
continue  to  be  implemented.  Although  the  existing  wildlife  habitat 
would  be  preserved  by  implementing  this  alternative,  no  consideration 
is  given  to  water  supply,  recreational  elements,  or  flood  control 
needed  in  the  Dallas -Denton-Fort  Worth  metropolitan  complex. 

(b)  Green  Tree  Reservoir. 

i  General. 

a  Even  though,  by  design,  this  alternative  is  limited  in  scope 
to  waterfowl,  it  is  included  as  a  single  purpose  alternative  under 
the  more  general  category  of  fish  and  wildlife  conservation. 

b  Green  tree  reservoirs  cam  promote  the  distribution,  utiliza¬ 
tion,  and  preservation  of  wintering  woodlamd  ducks.  At  first,  green 
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tVM  reservoirs  were  wique  to  eastern  Arkansas,  but  thair  successful 
development  soon  spread  to  other  statea. 

£  The  aucceaa  of  a  green  tree  area  depends  on  four  basic 
components >  mast-producing  trees,  suitable  terrain  and  soils, 
water,  and  ducks.  The  resulting  green  tree  reservoir  can  be  small 
or  large,  expensive  or  cheap,  bad  or  good,  depending  an  the  quality 
and  quantity  of  these  four  components  and  how  they  are  combined. 

d  Oaks  head  the  list  of  desirable  mast-producers.  However, 
areas  oonsidered  for  development  usually  contain  a  mimed  stand  of 
these  and  other  species.  The  herbaceous  plants  on  the  forest  floor 
could  act  as  a  supplemental  food  source. 

£  The  topography  of  the  site  should  be  relatively  flat  so  a 
large  area  can  be  flooded  to  a  shallow  depth  at  a  reasonable  cost. 

f,  The  impoundment  structures  could  be  any  type  that  would  hold 
the  water  at  the  desired  level,  and  allow  complete  draining  of  the 
area  (such  as  dikes  and  levees). 

£  Different  methods  can  be  used  to  flood  the  area.  Below  a 
reservoir,  the  lake  could  supply  the  water  by  gravity  flow  into  the 
green  tree  area,  or  if  the  area  chosen  were  located  at  some 
distance  from  the  lake  the  water  could  be  transferred  by  pumping. 
Ideally,  the  water  should  be  about  18  inches  deep.  Mast  in  deeper 
water  would  not  be  easily  accessible  to  puddle  ducks,  which  would 
make  up  the  greatest  percentage  of  ducks  present.  Keeping  the  green 
tree  reservoir  area  flooded  during  the  growing  season  would  kill 
the  desirable  mast-producers;  therefore,  the  area  must  be  drained 
before,  and  kept  un flooded  during  the  growing  season. 

2  Beneficial  Aspects.  Green  tree  reservoirs  generally  provide 
outstanding  waterfowl  hunting  opportunities.  Private  landowners 
use  then  for  recreation  and  a  source  of  income  through  hunting 
leases.  In  soam  areas,  these  reservoirs  offer  methods  for  timber 
companies  to  increase  production,  develop  multiple  uses,  and 
provide  recreational  benefits.  They  are  very  valuable  as  quality 
wintering  habitat  for  migratory  waterfowl. 

3_  Detrimental  Aspects.  There  would  be  a  loss  of  understory 
plant  material  due  to  the  inundation  process.  Also,  landowners 
would  lose  landholdings  required  for  the  reservoir.  A  concurrent 
loss  of  county  tax  revenue  on  these  lands  would  occur. 

4  Economic  Aspects.  Specific  costs  for  land,  levee  construction, 
water  diversion  works,  and  other  project  related  requirements  would 
depend  on  the  sise  and  location  of  the  selected  site. 

5.  Beeson  for  Rejection .  An  aerial  photo  survey  of  the  lands  in 
proximity  to  the  proposed  Aubrey  Lake  disclosed  no  suitable  site  for 
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a  green  tree  reservoir,  primarily  because  of  a  lack  of  desirable 
mast  producers  in  the  area. 

(c)  Environmental  Corridor  Between  Aubrey  and  Lewisville  Lakes. 

1_  General .  The  primary  purpose  of  this  plan  is  to  create  and 
maintain  a  high  quality  stream  fishery.  All  other  uses  of  this  area 
would  be  secondary  benefits.  There fore ,  this  plan  is  included  as  a 
fish  and  wildlife  conservation  alternative. 

Beneficial  Aspects.  The  social  and  recreational  opportunities 
of  this  project  would  be  almost  limitless.  Opportunities  for  fishing, 
hunting,  backpacking,  hiking,  picnicking,  and  camping  could  be 
provided.  A  regulated  release  producing  a  continuous  current  would 
provide  the  opportunity  for  individual  and  family  "float  trips" 
down  the  stream.  If  an  adequate  amount  of  flow  for  “white  water" 
type  canoeing  could  be  provided  the  stream  would  draw  avid  canoeists 
from  till  over  the  state.  The  decrease  in  quantity  and  quality  of 
streams  has  produced  greater  demands  for  esthetically  pleasing  stream 
environments.  Ideally  situated  between  two  lakes,  this  area  could 
be  developed  into  a  harmonious  stream  environment  for  both  man  and 
nature. 

A  Detrimental  Aspects.  The  primary  requirement  of  this  plan, 
besides  the  land  itself,  is  that  there  be  a  continuous  regulated 
release  of  water  from  Aubrey  Lake  to  maintain  the  high  quality 
stream  fishery.  The  Corps  of  Engineers  only  has  jurisdiction 
over  water  releases  from  its  projects  when  the  impounded  water  is 
above  the  conservation  pool  level.  The  water  is  then  released,  usually 
at  the  maximum  rate  that  the  downstream  channel  can  carry,  until  the 
conservation  pool  is  attained.  The  continuous  flow  required  for  this 
environmental  corridor  is  dependent  upon  agreement  and  cooperation 
with  the  local  interests  which  hold  the  water  rights  (authority 
over  use  and  manipulation  of  the  impounded  water  within  the 
conservation  pool)  of  the  project. 

4  Economic  Aspects .  A  detailed  study  of  the  economic  aspects 
of  this  project  has  not  been  undertaken  at  the  time  of  preparation 
of  this  report. 

J5  Discussion.  This  proposed  plan  is  not  a  true  alternative 
because  it  is  completely  dependent  upon  construction  of  Aubrey  Lake. 
However,  it  is  worthy  of  recognition  since  it  could  be  developed 
with  the  lake  to  create  a  high  quality  stream  fishery  and  stream-type 
recreation  opportunities. 

4.  Combinations  of  Two  or  More  Alternatives  Considered  That  Will 
Meet  All  of  the  Authorised  Project  Purposes.  ’  -  '  ■  ■ 
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a.  General .  Sine*  auy  of  the  altar  natives  studied  serve  only 
a  single  purpose,  it  is  neosssazy  to  consider  combinations  which 
together  would  fulfill  all  the  authorised  purposes  of  the  proposed 
Aubrey  project.  These  combinations  of  single-purpose  alternatives 
must  not  only  satisfy  all  the  project  purposes  but  Must  also  be 
oospatible  while  remaining  comparable  in  overall  benefit-cost  ratios 
and  environmental  considerations. 

b.  Possible  Oosfcinations . 

(1)  The  three  main  purposes  that  combinations  of  alternatives 
must  serve  are  water  supply,  recreation,  and  conservation  of  fish 
and  wildlife  environment.  Since  flood  control  was  viewed  as  an 
indirect  benefit  achieved  in  combination  with  Lewisville  Lake,  it 
was  not  considered  a  purpose  within  the  context  of  this  study. 

(2)  When  the  total  of  various  single-purpose  alternatives  dis¬ 
cussed  were  grouped  according  to  the  project  purpose  served,  it  was 
found  that  there  were  six  alternatives  to  serve  the  water  supply 
purpose,  ei<£it  alternatives  to  serve  the  recreation  purpose,  and  two 
alternatives  to  serve  the  purpose  of  conservation  of  fish  and  wild¬ 
life  environment.  Obviously,  selecting  and  discussing  separately  all 
possible  ooshinations  of  these  single-purpose  alternatives  grouped 
to  serve  project  purposes  would  result  in  a  lengthy  discourse,  much 
of  which  would  be  redundant  and  consequently  tend  to  cloud  or  veil 
the  pertinent  issues. 


(3)  It  was,  therefore,  decided  that  a  combination  of  the  best 
single-purpose  alternatives  which  serve  each  project  purpose  should 
be  selected.  This  combination  would  represent  the  best  alternative 
to  the  proposed  Aubrey  project.  If  this  combination  of  best  single¬ 
purpose  alternatives  was  rejected  in  favor  of  the  proposed  Aubrey 
project,  then  all  other  combinations  of  single-purpose  objectives 
would  be  rejected  since  each  would  be  inferior  to  the  combination 

ao ns ids red. 

(4)  In  order  to  select  the  best  single-purpose  alternative  for 
each  project  purpose,  single,  ranking  evaluation  tables  were  em¬ 
ployed.  Since  it  was  considered  necessary  only  to  rank  the  single¬ 
purpose  alternatives  rather  than  evaluate  the  relative  impact  of 
each  alternative  in  commensurate  units,  it  was  determined  that  more 
involved  matrices  would  not  be  necessary. 

c.  Single -Purpose  Alternative  Selection. 

(1)  Water  Supply.  In  order  to  select  the  best  single-purpose 
alternative  for  water  supply,  the  evaluation  table  shown  in 
table  V-18  was  employed.  Bach  alternative  was  ranked  in  order  of 


desirability  on  a  seal*  fzoa  1  to  6  (1  tha  most  daairabla  and  6  tha 
laaat  daairabla)  for  aach  of  tha  thxaa  oritaria.  Thus,  tha  alterna¬ 
tive  with  tha  lowast  nuabar  of  total  points  was  eonaidarad  to  be  the 
bast  alternative .  To  serve  tha  project  purpose  of  water  supply,  the 
alternative  of  "ground  water"  with  6  total  points  was  considered  the 
bast. 

(2)  Recreation.  Based  on  the  evaluation  table  shown  in 
table  V-19  for  recreation,  tha  alternative  of  "additional  sites  at 
existing  projects”  was  selected.  Bach  alternative  was  ranked  in 
order  of  desirability  on  a  scale  from  1  to  8  (1  the  most  desirable 
and  8  the  least  desirsble) .  Sines  recreation  dseands  are  so 
complex  and  interdependent,  each  alternative  was  evaluated  on  its 
ability  to  satisfy  the  greatest  naaber  of  dseands  for  the  greatest 
variety  of  land-  and  water -based  types  of  recreation!  therefore, 
only  one  criterion  was  used  in  the  recreation  alternative  evaluation 
table. 

(3)  Fish  and  Wlldlifs  Bnvironment.  In  the  evaluation  table  for 
fish  and  wildlife  environment  (table  V-20) ,  only  two  alternatives 
(no  action  and  the  Water  Bank  Bet)  were  considered,  but  10  criteria 
were  used.  The  other  two  alternatives  were  not  considered  because 
tiiey  ware  analysed  as  being  dependent  upon  the  proposed  reservoir. 
Based  on  the  utilisation  of  this  evaluation  table,  the  "Water  Bank 
Act”  was  found  to  be  non  desirable  than  "no  action.” 

d.  Pagination  Selected.  Through  this  evaluation  table 
selection  systaa,  it  was  detensined  that  the  best  ooabination  of 
single-purpose  alternatives  could  be  defined  as  the  alternative  of 
using  ground-water  sources  for  water  supply,  providing  additional 
facilities  at  existing  sites  for  recreation,  and  utilising  the 
Water  Bank  Act  for  conservation  of  fish  and  wildlife  environment.  I: 
«»e  components  of  this  cosbination  were  compatible ,  comparable  in 
benefit-cost  ratios,  and  fulfilled  the  project  purposes  to  an  equal 
or  greater  extent  than  tha  proposed  Aubrey  project,  they  would 
constitute  a  viable  alternative  to  the  Aubrey  project. 

••  Qwparleon  to  Proposed  Project. 

(1)  As  previously  concluded  in  the  rejection  of  the  ground- 
i«ter  alternative,  the  use  of  ground  water  as  a  stpply  source 
would  not  provide  a  sufficient  quantity  of  water  to  be  considered  a 
dependable,  long-range  alternative  for  the  purpose  of  water  supply. 
Thus,  this  ooabination  alternative  was  rejected  as  not  fulfilling 
all  the  purposes  of  the  proposed  project. 

(2)  Review  of  the  water  supply  evaluation  table  (table  V-18) 
indicated  that  the  seeond  choice  single-purpose  water  supply 
alternative,  interbaain  or  intrabasin  transfer  of  water  miqht  provide 


Table  V-  19 

Recreation  Evaluation  Table 


Single  Purpose  ■  _ '  "  Criterion  ■ 

Alternatives  Satisfies  the  Demand  for  Land  and  Water-Based  Rec. 

Access  to  existing 
streams  with 

development  5 

Provide  public 

hunting  areas  7 

Additional 
facilities  at 
existing 


projects  1 

Open-space 

greenbelt  2 

Low  water 
retention 

dams  3 

Access  to  existing 
streams  without 

development  6 

Proposed  project 
with  minimal 

recreation  4 

Wild  and  scenic 

river  act  8 
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Table  V-?0 


Fish  and  Wildlife  Evaluation  Table 

Altarnatlvi 

Blenanta _ Mo  Action 


1. 

2. 


3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


Fishery  i 
a.  Coamreial 


b.  Sport 
Vegetation: 
a.  Terrestrial 


b.  Aquatic 
Available  Habitats 
Upland  Gass  Birds 
Waterfowl  and  Wetland 
Aaphibians  and  Reptiles 
W— Is 

Doanstic  Aninals 


Raze  or  Bndangered 
onuaual  or  unique 


the  quantities  of  water  needed  to  fit  the  Aubrey  project's  purposes. 
However,  as  previously  discussed,  developing  trans ferable  water  from 
even  the  closest  possible  source.  Lake  Kineola,  is  at  least 
double  the  cost  of  developing  a  oo sparable  water  supply  at  the  Aubrey 
site.  In  addition,  present  development  of  interbasin  or  intrabasin 
transfer  facilities  could  quite  possibly  conflict  with  the  routing 
of  future  long-term  transfer^,  such  as  those  proposed  in  the  Texas 
Water  Plan.  For  these  reasons,  it' was  concluded  that  substitution 
of  the  interbasin  or  intrabasin  transfer  of  water  for  the  ground 
water  single-purpose  alternative  in  the  best  combination  was  not  ’ 
economically  justifiable  and  would  tend  to  narrow  the  field  of 
choice  for  additional  water  sources  in  the  future.  This,  possible 
combination  was  therefore  rejected. 

(3)  By  this  procedure,  it  was  concluded  that  neither  .the  first 
nor  second  best  combinations  of  single-purpose  alternatives 
constitute. viable  alternatives  to  the  proposed  Aubrey  project,  end 
therefore,  all  oonbinations ,  by  definitition  inferior,  [Sec  V, 
para  4b (3) J  were  rejected. 

(4)  The  following  table  (table  V-21)  provides  a  comparison  • 
of  pertinent  data  on  each  of  the  alternative  plans  studied. 
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ENVIR. 


Tift  Or  4LTEMMTIVE 

NO 

ACTION 

GREEN 

TREE 

RESERVOIR 

CORRIDOR; 
AUBREY  A 
LEWISVILLE 

WATER 

BANK 

ACT 

SITE 

NO  1 

(SELECTED) 

SITE 

NO  2 

SITE 

NO  3 

SITE 

NO  4 

FM 

FIN 

FtU 

FAW 

MS.  FC,  R,  FAN 

MS,  FC.  R,  FIU 

WS,  FC.  R.  FAU 

WS,  FC,  R,  F 

LOCATION 

Strew 

- 

- 

EFTR 

- 

EFTR,  I  du  B 

EFTR,  I  du  8 

EFTR,  I  du  B 

EFTR,  I  du 

Orslnaf#  4ru 

- 

- 

- 

- 

692 

716 

1,076 

- 

River  nil# 

- 

- 

- 

- 

60.0 

55.9 

51.2 

64.0 

ww  v  «« mow 

- 

1 

1 

0 

1 

1 

1 

2 

CTMg  awtm.M-n 

T#t>  flood  Control  Fool 

- 

- 

- 

- 

908,100 

950,600 

947.500 

<10.000 

Top  Conservation  Pool 

- 

- 

- 

- 

650,300 

695.700 

593,500 

- 

Sodtant 

- 

- 

- 

- 

54,600 

• 

* 

- 

“rcmsr*1™ 

eft 

- 

- 

- 

- 

*  130 

116 

116 

• 

Hi 

• 

- 

- 

- 

04 

74 

74 

- 

t§f votr 

- 

- 

- 

- 

94,203 

04,050 

84.058 

• 

aaa  **»•  *c«s 

Top  Motor  Supply  Pool 

- 

• 

- 

- 

25.200 

25,200 

22,73 0 

25.500 

Top  Flood  Control  Pool 

- 

- 

- 

- 

32,600 

31 .580 

32,130 

31,700 

ow  <m.  t 

- 

- 

- 

- 

99,430,000 

100,700,000 

109,500,000 

117,100,000 

flBULflSi-i 

- 

* 

- 

- 

♦,215,900 

4.466,500 

4,320,900 

4,574,700 

mm.  mrm.  t 

P1M  •  ,11,1  If* 

- 

- 

- 

- 

371 ,100 

371 ,100 

371 .100 

371 ,100 

Motor  Supply 

- 

- 

- 

- 

4,546,300 

4,546,300 

4,546,300 

4,546,300 

Iteration 

- 

- 

- 

- 

5.900.000 

5,900,000 

5,900,000 

5,900,000 

m turns.  ¥w> 

- 

- 

- 

- 

2.6 

2.4 

2.5 

2.4 

Contonotlon  Pool  louol 

- 

- 

- 

- 

25 ,200 

25,280 

22,730 

25,500 

not.  Pool  Ituol 

- 

- 

- 

- 

32,600’ 

31,500 

32,130 

31,700 

PMllle  UM  major  Facllltltt 

* 

- 

- 

“ 

2,000 

6,240,000 

6,240,000 

6,240,000 

6*240,000 

) 


6*240,000 


6,240,000 


6,240,000 


TABLE  31-21 

PERTINENT  DATA:  ALTERNATIVE  PLANS 

AUBREY  LAKE 


1 

ACCESS  TO 

minimal 

ACCESS  TO 

i  SMALL 

INTER* 

EXISTING 

RECREATION 

existing 

•  WATERSHED 

GROUND' 

RECLAMATION 

AND  INTRA- 

STREAMS 

KVELORMENT 

STREAMS' 

k  PROJECTS 

EXCAVATION 

WATER 

GEOTHERMAL 

WEATHER 

AND  REUSE  Of 

AQUIFER 

RASIM 

WITHOUT 

WITH  TTC 

WITH  j 

R  (TOTAL) 

ALTERNATIVE 

SUPPLY 

SOURCES 

MODIFICATION 

WASTE  WATER 

(C  CHARGE 

TRANSFER 

KKLorar 

PROJECT 

DEVaOPNDH 

MBS  ID 

mam 
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MtfTXOML 

annas 
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MO  VIDE 
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WITH  THE 
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MM 
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* 

* 
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* 

“ 

1,400.000 

- 

- 

* 
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- 

*■ 
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- 

- 

* 
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njm 

- 

- 

’ 

■ 
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" 
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SECTION  VI 

THE  RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERN  OSES 
OF  NAN'S  ENVIRONMENT  ANO  THE  NAINTENANCE  AM 
ENHANCENENT  OF  LONG-TERM  PRODUCTIVITY 


1.  Biological  Elements 
a.  Vegetation 
(1)  Aquatic 


Terrestrial 


Wildlife 
Population 
(1)  Area 
•  Fishery 


(2)  Amphibians 
and 

Reptiles 


(3)  Birds 


(4)  Manuals 


c.  Environmental 
Pollution 
(1)  Water 


(2)  Air 


(3)  Noise 


d.  Unusual  or 
Unique 
Elements 


Upstream  from  the  reservoir,  no  significant  change.  In  the 
project  area,  a  loss  of  species  due  to  construction  or 
Inundation.  Initially,  high  fertility  will  Increase  plankton 
blooms  and  aquatic  vegetation.  Downstream,  no  significant 
change  except  when  water  releases  from  the  lake  cause  alteration 
or  modification  of  habitat  due  to  changes  In  temperature, 
nutrients,  and  flow. 


Upstream,  no  significant  change.  In  the  reservoir  area,  a 
significant  loss  of  species  due  to  construction  or  Inundation. 
Loss  of  specie s  from  clearing  procedures  before  inundation  Is 
complete.  Overgrazing,  If  uncontrolled,  destroys  vegetation. 


The  upstream  fishery  will  benefit  from  the  repopulation 
capabilities  of  the  lake.  In  the  lake  area,  there  will  be  an 
Impact  to  species  that  are  usually  confined  to  small  streams  of 
moderate  streamflow  such  as  red  shiner,  Notropis  lutrensis. 

Most  other  species  should  survive  the  transition  to  the  lacus¬ 
trine  environment  satisfactorily.  Initially,  with  standard 
stocking  and  management  programs,  game  species  should  be  domi¬ 
nant,  and  peak  productivity  should  be  reached  3  to  5  years  after 
attaining  the  desired  water  conservation  level.  Multilevel 
water  releases  from  the  lake  will  Increase  quality  and  quantity 
of  the  downstream  fishery.  The  dam  will  constitute  a  blockage 
of  migrations. 

Upstream,  no  significant  change.  Amphibians  In  the  reservoir 
area  will  generally  not  be  affected,  and  many  turtles,  toads, 
and  frogs  should  Increase  in  population  density  after  con¬ 
struction.  There  will  be  significant  displacement  of  lizard  and 
snake  species  due  to  the  irregular  water  levels  during  Inunda¬ 
tion.  Water  releases  which  contribute  to  additional  or  more 
suitable  habitats  could  increase  species. 

Upstream,  no  significant  change.  In  the  construction  and 
reservoir  area  there  will  be  an  impact  on  those  species  that 
Inhabit,  primarily,  the  heavily  wooded  stream  bottom  lands  or 
floodplain  bottom  land  hardwood  forest.  The  Impoundment  would 
Increase  the  favorable  habitat  for  water,  shore,  and  marsh- 
dwelling  species,  and  will  serve  as  an  additional  resting  and 
feeding  area  for  migrating  waterfowl  using  the  Central  Flyway. 
Downstream,  wetland  quantity  and  quality  and  waterfowl  usage 
could  Increase  as  a  result  of  continuous  water  releases. 


Upstream,  no  significant  change.  In  the  project  area  there  will 
be  a  significant  displacement  of  species  that  usually  Inhabit  the 
streamslde  habitat  or  wooded  flood  plains,  due  to  the  pool  filling 
or  Inundation  process.  Downstream,  the  periodic  water  releases 
will  displace  some  species.  Reduction  in  flooding  downstream 
from  the  dam  could  result  In  habitat  stabilization  unless 
developed  for  man's  use. 


Upstream,  no  significant  change.  Downstream,  during  the  con¬ 
struction  phase  there  will  be  an  Increase  In  pollution.  After 
construction,  and  when  the  desired  conservation  pool  Is  attained, 
there  should  be  a  continual  decrease  In  pollution.  Also  down¬ 
stream,  periodic  multilevel  water  releases  will  result  In  more 
uniform  biotic  conditions  which  should  contribute  to  a  decrease 
In  pollution. 

During  the  construction  phase  there  will  be  an  increase  in  noxious 
gases  and  particulate  matter  pollution  In  the  project  area  and 
downstream. 

Upstream  and  downstream  there  should  be  little  change.  In  the 
reservoir  area  there  will  be  an  Increase  in  pollution  due  to 
construction  and  recreational  activities. 

Construction  and  subsequent  Inundation  will  result  In  the  loss 
of  a  portion  of  the  East  Cross  Timbers,  which  represents  a 
unique  geographic  and  vegetative  region  in  north  central  Texas. 


Upstream  from  the  reservoir,  no  significant  change.  In 
the  reservoir  area,  when  conservation  pool  Is  filled  and 
relatively  stable,  an  Increase  In  species  should  evolve 
with  the  development  of  new  shorelines  and  available 
littoral  habitats.  Drawdown  periods  and  heavy  silting 
Inhibit  growth  of  vegetation.  Downstream,  no  displace¬ 
ment  of  species  during  periods  of  water  releases  from 
the  lake.  Future  developments  will  contribute  to  a  loss 
or  reduction  In  existing  species  In  the  area. 

Upstream,  no  significant  change.  In  the  project  area, 
vehicular  traffic  and  general  misuse  or  abuse  by  visitors 
will  have  some  impact,  but  strict  regulations  and 
enforcement  can  aid  In  reducing  damages  to  project  lands. 
A  conservation  program  established  to  mitigate  the  Impact 
and  sustain  species  on  project  land  would  be  initiated  to 
meet  long-range  as  well  as  short-range  objectives. 

Future  public  and  private  developments  In  the  reservoir 
area  and  downstream  will  cause  a  reduction  in  existing 
species. 


Good  fishery  management  techniques  can  keep  a  population 
well  balanced  Indefinitely.  The  good-quality  water  and 
rather  large  littoral  zone  should  make  the  lake  very 
productive.  Many  factors  (e.g.,  pollutants,  drawdowns, 
silting,  or  overgrazing)  can  reduce  the  quality  of  the 
existing  lacustrine  fishery  which  could  eventually 
result  in  the  less  desirable  bottom-feeders  becoming 
the  dominant  species.  Future  public  and  private  devel¬ 
opment  on  the  periphery  of  the  project  can  contribute  to 
pollutant  runoffs  and  increased  turbidity  from  erosion. 


Restabilization  or  increase  In  populations  can  be 
accomplished  in  suitable  habitats  available  along  the 
periphery  of  the  impoundment  due  to  developmental 
restrictions  on  private  land.  However,  future  piblic 
and  private  developments  in  proximity  to  the  project 
will  continue  to  cause  displacements  of  species,  as 
well  as  a  further  reduction  in  available  habitat. 

In  the  project  area,  a  significant  Increase  in  wetland 
quantity  and  quality  and  waterfowl  usage.  A  restabili¬ 
zation  of  population  densities  and  productivity  In 
suitable  habitats  along  the  periphery  of  the  Impound¬ 
ment.  As  trees  and  shrubs  are  Introduced  Into  public- 
use  areas,  as  volunteer  native  vegetation  reestablishes 
itself,  and  as  areas  are  Improved  for  wildlife  use, 
greater  carrying  capacity  and  species  diversity  can  be 
expected.  Future  public  and  private  developments  In  the 
area  will  contribute  to  the  reduction  of  natural 
habitats;  however,  many  species  are  adaptable  to  suit¬ 
able  urban-type  developments  which  would  aid  In  reducing 
an  additional  displacement  of  species. 

future  public  and  private  development  In  the  project 
area  will  continue  to  reduce  available  habitats  and 
displace  those  species  that  are  unable  to  adapt  to  an 
environment  where  the  effects  of  htanan  populations  are 
present. 


Future  developments  within  the  watershed  that  utilize 
septic  tank  facilities  may  contribute  to  Increased 
pollution  of  the  lake.  Additional  agricultural  or 
chemical  pollutants  will  be  carried  Into  the  reservoir 
by  runoffs  from  the  watershed  assuming  there  are  no 
changes  in  usage  regulations  or  applications.  Also, 
future  Industrial  plants  could  Indirectly  discharge 
effluents  Into  the  lake. 

Future  developments  and  recreational  activities  In  the 
area  could  significantly  contribute  to  an  Increase  In 
pollution. 

Future  recreational  pursuits  and  additional  public  or 
private  developments  in  the  vicinity  of  the  project 
could  contribute  to  an  Increase  In  pollution. 

Consideration  will  be  given  to  a  conservation  program  to 
sustain  as  much  of  the  East  Cross  Tinkers  as  possible  an4 
to  designate  a  portion  of  the  project  area  containing 
this  unique  vegetation  as  a  natural  preserve  and  field 
study  site.  Future  public  and  private  developments  In 
non-Federal  areas  will  contribute  to  the  elimination  of 
Igwe  geographic  region 


(1)  Animals  Presently,  there  are  no  known  species,  terrestrial  or  aquatic.  In 
the  project  area  that  are  classified  as  either  rare  or  endangered. 


(2)  Plants  1.  Unlola  latlfolla:  broadleaf  uniola  is  rare  In  Texas. 

2.  Elyimis  canadensis:  Canadian  wlldrye  Is  considered  endangered 
by  the  USDA,  Soil  Conservation  Service,  Temple,  Texas.  Due  to 
construction  or  inundation,  these  species  will  be  reduced  but  not 
completely  eradicated  from  the  area. 


2.  Hydrological 
Elements 
a.  Water 
Supply 


b.  Water 
Quality 


Supplying  water  needs  downstream  would  be  delayed  until  the  water 
reaches  the  minimum  discharge  level  (elev.  565.0  ft.  msl)  during 
deliberate  Impoundment,  which  would  take  1  to  3  months  under 
normal  conditions.  Additionally,  downstream  flows  would  not  be 
fully  restored  until  the  Aubrey  Lake  level  reached  a  full  con¬ 
servation  pool,  which  under  average  conditions  would  take  2  to 
4  years. 

Immediately  after  Impoundment,  leaching  of  the  mineral  and 
organic  constituents  of  the  soils  will  cause  an  Increase  In 
turbidity,  color,  potassium,  nitrogen,  and  biological  oxygen 
demand  (BOO),  with  a  corresponding  decrease  In  dissolved 
oxygen  (DO)  and  hydrogen-ion  concentration  (pH). 


c.  Flood 
Control 


The  project  will  control  flood  damages  on  the  stream  reach 
below  the  dam. 


A  Targe  wator  bodywlth  TargeTrees  nearby  could  becdH 
a  nesting  area  for  rare  and  endangered  species  such  ail 
the  eagle  or  peregrine  falcon.  Waterfowl  such  as  the 
endangered  Tule  White-Fronted  Goose  may  visit  the  proja 
during  migrations. 

Consideration  will  be  given  to  a  conservation  program  a 
project  land  to  aid  In  sustaining  these  species.  Other 
wise,  future  developments  in  the  area  will  also  contrlh 
to  a  decrease  or  further  reduction  of  existing  species,, 


The  Impoundment  would  be  an  additional  source  for 
projected  municipal  and  Industrial  water  requirements. 
Continuous  releases  from  Aubrey  Lake  Into  Lewisville 
Lake  would  provide  a  continuous  water  supply  from 
Lewisville  Lake. 


Because  of  the  reservoir,  a  more  constant  flow,  with  mod 
uniform  water  quality  and  temperature,  will  result.  Nopj 
ever,  future  public  and  private  Industrial  or  municipal  I 
plants  with  effluents  that  have  been  inadequately  treaty 
entering  the  reservoir  directly  or  Indirectly,  will 
degrade  the  water  quality. 

Continuation  of  short-term  impact. 


3.  Archeological  There  are  many  prehistoric  and  historic  sites  which  will  be 

Elements  inundated  when  the  lake  is  built,  or  be  endangered  by  con¬ 

struction  of  facilities,  houses,  etc.,  adjacent  to  the  lake. 


4.  Historical  Upstream  and  downstream,  no  change.  There  will  be 

Elements  eliminations,  relocations,  or  modifications  of  those  sites 

that  are  within  the  impoundment  or  project  area. 


5.  Recreational  The  Aubrey  Lake  project  will  help  to  meet  the  immediate  land 

Elements  and  water-based  recreational  needs  of  an  area  which  Is 

deficient  in  recreational  opportunities  by  providing  recrea¬ 
tional  opportunities  for  approximately  3,500,000  persons 
Initially.  The  Aubrey  project  will  provide  an  Incentive  for 
tourists  to  lengthen  their  stay  in  the  area  which  in  turn 
should  contribute  to  the  area's  economy.  The  high  nunbers  of 
people  expected  to  visit  the  project  could  create  adverse 
Impacts  on  the  area's  vegetation,  land,  and  esthetic  quality. 


6.  Social,  Cultural, 
and  Economic 
Elements 

a.  Land-Use  Loss  of  production  and  taxes  on  land  Inundated  by  the  lake.  Use 

Changes  adjustments  for  farm  units  reduced  in  site.  Improved  market 

potential  for  sale  of  land  for  residential  and  recreational  use. 


b.  Community  Employment  opportunities  In  project  operation  and  maintenance 

Life  and  In  new  services  and  retail  businesses.  Stimulus  to  area 

population  growth.  Adjustment  period  for  displaced  farm 
operators,  road  networks,  and  development  patterns  of  existing 
communities. 


c.  Education 


d.  Flood 

Protection 


Possible  reallnement  of  existing  school  districts  and  school 
bus  routes.  Inventory  of  real  properties  within  the  school 
district  boundaries  to  Include  new  listings  and  transfers 
between  districts. 

Improved  efficiency  In  downstream  protection.  Increased 
tense  of  security  for  floodplain  landowners. 


Continuation  of  short-term  Impact. 


- 1 

Certain  sites  could  gain  recognition  as  having  Federal  i 
or  State  significance.  Future  public  and  private  1 
developments  could  contribute  to  a  loss  or  reduction  of  j 
existing  sites  in  the  area. 


A  continuation  of  short-term  Impacts,  with  the  project 
ultimately  providing  recreational  opportunities  for 
approximately  6,240,000  persons. 


Increased  economic  activity-capital  expenditures  In  n« 
homes  and  businesses  near  the  lake.  New  tax  sources  fM 
local  government.  Increased  land  values.  Loss  of  pro¬ 
duction  and  taxes  from  land  Inundated  by  the  lake. 
Elimination  of  size  adjustment  In  affected  farm  units. 

job  opportunities  for  local  residents  in  project 
maintenance  and  In  existing  and  new  servtces  and  supply 
businesses.  Improved  road  systems  and  utilities. 

Higher  standard  of  living  with  economic  and  population  - 
growth.  Disruption  of  existing  coamjnlty  development. 
Relocation  of  existing  cemeteries,  a  church,  and  some 
roads  to  nearby  tradt  centers. 

Additional  tax  revenue  for  Improved  public  school 
facilities  and  administration.  Some  reallnement  of 
existing  school  districts  (possibly  not  detrimental). 


Continuation  of  short-term  Impacts. 
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SECTION  VI  -  THE  RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERM  USES  OP 
MAN'S  ENVIRONMENT  AND  THE  MAINTENANCE  AMD  ENHANCEMENT 
OP  LONG-TERM  PRODUCTIVITY 


1.  Natural  Environment  Trusteeship.  In  the  past,  project  designers 
have  made  a  thorough  study  of  the  short-term  beneficial  and  adverse 
effects  of  proposed  projects  only  to  find  out  many  years  after  pro¬ 
ject  completion  and  use  that  the  project  had  caused  many  long-term 
impacts  that  mere  not  expected  or  considered.  Therefore,  it  is 
necessary  to  consider  every  possible  short-term  or  long-term  impact 
that  will  be  caused  by  the  project.  In  this  examination,  "short  term" 
refers  to  the  period  of  time  from  the  initiation  of  construction  of  the 
project  to  about  5  years  later.  "Long  term"  refers  to  the  period  of 
time  from  about  5  years  after  initiation  of  construction  to  at  least 
the  designed  life  of  the  project,  which,  in  this  instance,  is 
approximately  100  years.  Table  VI -1  presents  possible  short-term 

and  long-term  impacts  which  were  considered  in  an  effort  to  more 
validly  assess  the  proposed  action  in  relation  to  safeguarding  the 
environment  for  succeeding  generations. 

2.  Human  Environment  Trusteeship. 

a.  Inplicit  in  the  requirement  that  all  environmental  impacts 
and  their  effects  be  studied  for  a  proposed  project  is  the  recognition 
that  each  generation  is  the  trustee  of  the  environment  for  succeeding 
generations.  This  environmental  trusteeship  includes  relating  the 
maintenance  and  enhancement  of  the  natural  environment  to  the  long¬ 
term  productivity  of  these  succeeding  generations. 

b.  Among  the  facets  central  to  long-term  productivity  of 
succeeding  generations  is  a  sense  of  socioeconomic  well-being 
"achieved  by  a  balance  between  population  and  resources  use  which 
will  permit  high  standards  of  living  and  a  wide  sharing  of  life's 
amenities."  (25)  This  is  widely  demonstrated  today  by  this  genera¬ 
tion's  many  beautification  programs  in  parks  and  scenic  sites, 
improved  working  conditions  in  production  plants,  and  constant 
striving  for  better  living  conditions  and  conveniences.  Still, 
there  exist  today  ample  demonstrations  of  productivity • losses  in  our 
society  occasioned  by  instances  of  unfavorable  socioeconomic  environ¬ 
ment.  Therefore,  failure  of  this  generation  to  strive  for  enhancement 
of  the  human  environment  for  succeeding  generations,  while  maintaining 
the  natural  environment  for  short-term  uses,  demonstrates  an  insensi¬ 
tivity  to  this  important  responsibility  envisioned  in  the  National 
Environmental  Policy  Act  of  1969. 

c.  Toward  consideration  of  this  responsibility,  implications 

of  the  Aubrey  Lake  project  which  may  affect  the  human  environment  of 
succeeding  generations  were  studied  and  forecast  based  an  present 
trends  and  goals.  As  previously  indicated,  the  enhancement  of  long¬ 
term  productivity  implies  a  human  environment  that  produces 
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socioeconomic  well-being  of  people.  Although  economic  well-being 
has  in  the  past  been  frequently  viewed  as  analogous  to  social  well¬ 
being,  younger  generations  increasingly  tend  to  draw  a  finite  . 

distinction  between  the  two.  For  many  young  people  today,  economic 
well-being  in  itself  does  not  automatically  produce  social  well¬ 
being.  without  desirable  amenities  and  adequate  recreational 
faciliti^,  more  monetary  affluence  appears  useless  at  best,  and 
at  worst,  provides  a  means  for  incurring  social  ill-being  and  unrest. 

d.  As  noted  in  section  II  and  section  V  of  this  report,  study 
groups  have  forecast  a  future  shortage  of  recreational  facilities 
and  areas  in  the  north  central  Texas  area.  The  additional  recrea¬ 
tional  facilities  authorized  as  a  purpose  of  the  Aubrey  Lake  project 
will  aid  in  alleviating  this  shortage.  These  additional  facilities 
are  expected  to  contribute  to  the  social  well-being  of  people  in  the 
area  and  thereby  enhance  long-term  productivity. 

e.  As  little  as  two  or  three  generations  ago,  indoor  plumbing, 
now  available  as  a  result  of  a  dependable,  adequate,  and  inexpensive 
water  supply,  was  considered  a  restricted  amenity  of  life.  Today 
such  facilities,  accepted  as  commonplace  and  expected  as  necessary, 
might  be  considered  a  widely  shared  amenity.  Chronic  or  even 
occasional  future  water  shortages  might  again  place  these  common, 
expected  facilities  in  the  category  of  an  amenity  with  restricted 
or  curtailed  availability.  Additionally,  water  shortages  or  supply 
interruptions  might  be  expected  to  have  profound  effects  on 
industrial  and  agricultural  operations  and  productivity.  These 
developments  would  most  certainly  be  considered  a  detriment  to 
social  well-being  and  thereby  adversely  affect  long-term 
productivity.  A  primary  purpose  of  the  Aubrey  project  is  to 
provide  an  adequate,  reliable,  and  economical  water  supply  to  meet 
the  widely  recognized  and  growing  needs  of  future  generations  in 
this  area.  While  it  is  not  the  only  possible  source  of  this  supply, 
it  is  the  best  alternative  now  available  to  fulfill  all  authorized 
purposes .  The  Aubrey  project  is,  therefore,  considered  to  contribute 
to  long-term  productivity  by  enhancing  the  potential  social  well-being 
of  succeeding  generations. 

f.  While  construction  of  the  Aubrey  project  commits  present 
resources  both  in  terms  of  land  and  money,  the  undertaking  of 
this  project  will  significantly  contribute  to  man's  long-term 
productivity  by  enhancing  man's  environment.  Although  the  short¬ 
term  usage  of  the  natural  environment  will  be  altered,  it  is 
considered  that  these  alterations  are  consistent  with  the  Federal 
goal  of  employing  "all  practical  means  and  measures  ...  in  a 
manner  calculated  to  foster  and  promote  the  general  welfare ,  to 
create  and  maintain  conditions  under  which  man  and  nature  can  exist 
in  productive  harmony,  and  fulfill  the  social,  economic,  and  other 
requirements  of  present  and  future  generations  of  Americans " (25) . 
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he re fore,  to  neglect  or  postpone  the  Aubrey  Lake  project  may  be 
lewed  by  future  generations  as  an  abdication  by  this  generation 
if  its  responsibilities  implicit  in  the  National  Environmental  Policy 
ict  of  1969. 
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SECTION  VII 

ANY  IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENT 
OF  RESOURCES  WHICH  WOULD  RE  INVOLVED  HI  HIE 
PROPOSED  ACTION  SHOULD  IT  OE  IMPLEMENTED 


C 


3.  The  commitment  of  the  following  elements  in  the  area  is 
classified  as  irreversible  due  to  their  required  relocation, 
alteration,  or  modification  during  the  construction  phase  of 
the  proposed  project. 

a.  A  portion  of  a  railroad: 


Roadways 
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INTRODUCTION 


The  National  Environmental  Policy  Act  of  1969  (25)  requires  that  the 
expertise  and  views  of  a  broad  range  of  knowledgeable  people  be  utilised 
in  the  preparation  of  environmental  inpact  statements.  Section  VIII 
contains  a  complete  history  of  the  coordination  effort  and  the  consents 
of  those  who  have  reviewed  the  draft  environmental  statement  prepared 
for  Aubrey  Lake,  Elm  Fork,  Trinity  River,  Texas.  To  facilitate  finding 
certain  comments  of  particular  agencies,  organizations ,  or  individuals, 
and  the  responses  of  the  Corps  of  Engineers  to  those  oosments,  the 
following  cross  index  is  included. 
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Comnentor  « 

U.S.  Department  of  Agriculture 
Soil  Conservation  Service 
Forest  Service 

U.S.  Department  of  Health,  Education, 
and  Welfare 

U.S.  Department  of  Cotmnerce 

National  Weather  Service  (NCAA) 

Federal  Power  Commission 
Environmental  Protection  Agency 
U.S.  Department  of  Transportation 
Federal  Highway  Administration 
U.S.  Department  of  the  Interior 
State  of  Texas 

Soil  and  Water  Conservation  Board 
Water  Rights  Commission 
Water  Quality  Board 
Department  of  Agriculture 
General  Land  Office 
Parks  and  Wildlife  Department 
Worth  Central  Texas  Council  of  Governments 
Texoma  Regional  Planning  Connission 
City  of  Denton,  Texas 
City  of  Fort  Worth,  Texas 
City  of  Dallas,  Texas 

Dallas  Water  Utilities 
Trinity  Improvement  Association 
Sierra  Club,  Lone  Star  Ch^ter 

Southern  Methodist  University 
Department  of  Anthropology 
North  Texas  Stats  University 

Institute  for  Environmental  Studies 
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SECTION  VIII  -  COORDINATION  WITH  OTHERS 


1.  History  of  Project  Coordination  Prior  to  Developing  the 
Environmental  Impact  Statement. 

a.  During  1956  and  1957,  the  Trinity  River  Authority  held  public 
hearings  in  each  of  the  17  counties  within  its  jurisdiction.  The 
public  expressed  desires  for  improvements  in  flood  oontrol ,  water 
conservation  and  quality,  fish  and  wildlife,  and  recreation.  In  this 
plan,  adopted  in  1958  and  modified  slic^itly  in  1960,  the  Trinity 
River  Authority  proposed  the  construction  of  Aubrey  Lake . 

b.  The  U.S .  Study  Conmi ssion  of  Texas  made  an  inventory  of  the 
land  and  water  resources  in  all  of  the  major  river  basins  of  Texas  to 
formulate  a  plan  to  meet  the  water  needs  in  the  year  2020.  In  1960, 
public  hearings  were  held  in  Corsicana  and  Huntsville  to  obtain  the 
public's  views  on  the  proposed  plan  of  improvement.  In  1962,  the 
U.S.  Study  Commission  of  Texas  submitted  a  report  regarding  the 
construction  of  Aubrey  Lake . 

c.  In  Decenber  1961,  the  Corps  of  Engineers,  Fort  Worth  District, 
held  a  public  hearing  to  present  its  preliminary  plan  and  to  obtain 
the  public's  views  and  desires.  This  plan,  which  was  submitted  in 
1962  and  authorized  in  1965,  provided  for  the  construction  of 
Aubrey  Lake. 

d.  In  July  1966,  the  Texas  Water  Development  Board  held  a  public 
meeting  in  Arlington,  Texas,  concerning  the  Trinity  plan.  As  a  part 
of  their  comprehensive  development  of  the  state,  they  proposed  the 
construction  of  a  lake  in  the  same  vicinity  as  Aubrey. 

e.  On  30  April  1971,  the  Corps  of  Engineers,  Fort  Worth  District, 
held  a  public  meeting  in  Denton,  Texas,  to  obtain  the  public's  views 
and  desires  for  the  purpose  of  gathering  data  to  make  a  final 
decision  on  the  site  location  for  the  dam  at  Aubrey  Lake . 

2.  Summary  of  Project  Coordination  Since  the  Initiation  of  the 
Environmental  Impact  Statement. 

a.  On  18  August  1972,  a  coordination  meeting  was  held  in  Denton, 
Texas,  for  the  purpose  of  discussing  the  location  of  the  proposed 
public-use  areas  and  the  cost-sharing  requirements  under  Public 

Law  89-72  (21).  Representatives  of  the  Corps  of  Engineers,  the  Texas 
Parks  and  Wildlife  Department,  and  the  cities  of  Denton  and  Dallas 
were  present. 

b.  On  27  October  1972,  a  public  meeting  was  held  by  the  Corps  of 
Engineers,  Fort  Worth  District,  in  the  Civic  Center  Community  Building 
in  Denton,  Texas.  The  meeting  was  held  to  inform  the  nearly  400 
attendees  of  the  latest  details  concerning  the  Aubrey  project,  to 
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present  results  of  environmental  studies,  and  to  explain  the 
alternative  actions  studied.  The  meeting  also  served  as  an  oppor¬ 
tunity  to  obtain  information  from,  and  ascertain  the  attitudes  of, 
interested  individuals  and  organisations.  Mr.  Tom  Polk  Miller, 
representing  the  Denton  County  Historical  Survey  Committee,  stated 
that  the  oldest  of  the  three  houses  built  by  members  of  the  Hannons 
family  is  considered  to  merit  restoration  because  of  the  uniqueness 
of  its  architectural  style.  Environmentally  oriented  opposition  to 
the  proposed  project  was  expressed  by  Mrs.  Franklyn  Wright, 
Conservation  Chairman,  Lone  Star  Chapter,  Sierra  Club.  Copies  of 
Mr.  Miller’s  and  Mrs.  Wright's  statements  follow. 

c.  Preparation,  Review,  Approval  of  Environmental 


Statement  for  Aubr 


Document  or  Event 


Date  Submitted 


Submitted  To 


Precoordination  Letter 


28  Aug  72  Federal,  State,  local  agencies 


Summary  of  Environmental 
Considerations  Attached 
to  Notice  of  Public  Meeting 


25  Aug  72  Federal,  State,  local  agencies, 
public  groups  &  others 


Environmental  Public 
Meeting 


27  Oct  72 
(Held) 


Public 


Preliminary  Draft 


27  Dec  72 
15  Jan  73 
(Replies) 


All  elements.  District  Engineer, 
Fort  worth 


Reviewed  Draft 


27  Mar  73 
14  Jun  73 
(Replies) 


Division  Engineer,  Southwestern 


Draft 


20  Jul  73  Division  Engineer,  Southwestern 
Chief  of  Engineers 


Draft 


23  Jul  73  Federal,  State,  local  agencies 
Public  groups  &  interested 
individuals 


Draft 


16  Aug  73 
(Received) 


Council  on  Environmental  Quality 


Draft 


4  Sep  73  Notice  published  in  Federal 
(Notice)  Reporter,  Vol  38,  No.  170- 
Tues,  4  Sep  73,  page  23821 


Draft  of  Final 


29  Oct  73 
13  Dec  73 
(Replies) 


Division  Engineer,  Southwestern 
Chief  of  Engineers 
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d.  Preliminary  Coordination  with  Other  Agencies .  In  the  early 
stages  of  preparation  of  the  draft  environmental  impact  statement, 
information  was  requested  from  agencies  having  expertise  in  certain 
areas.  Copies  of  their  responses  follow. 
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MOUNT-MILLER  architects 

711  WEST  SYCAMORE  DENTON.  TEXAS  76201  TELEPHONE  (817»  387-1660  L 

26  October  1972 

Colonel  Ployd  H.  Henk,  District  Engineer 
Port  v.orth  District,  Corps  of  Engineers 
Post  Office  Box  17300 
Port  Worth,  Texas  76102 

Dear  Colonel  Henk: 

This  is  in  response  to  your  announcement  dated  25 
September  .1972  of  a  Public  Meeting  to  present  plans  for 
Aubrey  Lake  on  the  Elm  pork  of  the  Trinity  Diver,  to  be  held 
in  Denton  on  27  October  1972. 

Our  concern  is  for  the  preservation  of  a  house  built  in 
the  1850's,  architecturally  unique  in  this  area  and  quite 
unusual  in  tne  entire  state.  The  house,  one  of  the  three 
built  by  members  of  the  gammons  family,  i3  about  lji  miles 
north  of  state  road  455,  just  east  of  the  Elm  Pork  of  the 
Trinity.  It  sits  about  one-quarter  mile  inside  the  proposed 
flood-control  pool,  and  according  to  the  large  contour  map 
of  the  project  it  seems  to  be  at  approximately  the  level  of 
the  conservation  pool. 

This  house,  the  easterly  one  of  the  two  Hammons  houses 
that  are  only  a  few  hundred  yards  apart,  is  considerably 
earlier  than  either  of  the  other  houses  built  by  this  family, 
and  much  the  most  interesting  and  valuade  architecturally. 

It  is  of  a  style  that  was  widespread  in  the  southeastern 
states  in  the  early  nineteenth  century  (the  Hammons  family 
came  to  Texas  from  Tennessee),  but  is  not  often  seen  in 
Texas.  In  fact,  only  one  extant  example  appears  in  Early 
Texas  Homes  (Bracken  and  Redway,  Southern  Methodist  Univer¬ 
sity  Press,  1956)  and  none  in  Texas  Hones  of  the  Nineteenth 
Century  (D.  3.  Alexander,  University  or  I'exasTre'ss,  i9bb). 

• 

A  long  low  porch  extends  the  complete  v/idth  of  the  front 
of  the  house;  above  this  is  a  row  of  low  square  windows,  under 
an  eave  line  which  provides  only  five-foot  headroom  at  the  sides 
of  the  second-floor  rooms.  The  result  is  a  very  long  horizontal 
feeling,  of  a  charm  unique  in  this  area.  Most  houses  of  this 
period  in  North  Texas  were  generally  like  the  other  two 
Hammons  houses:  either  one-story,  with  the  roof  continuous 
from  ridge  to  porch  eaves,  or  of  full  two-story  height,  with 
tall  upper  windows  and  an  entirely  different  proportion.  This 
house  is  a  cultural  survival,  of  great  interest  to  any  student 
of  the  nineteenth- century  westward  migration  from  the  old 
southeastern  settlements. 

t 
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The  house  is  additionally  intereating  in  that  it  still 
has  a  cluster  of  ancillary  structures— a  small  tenant  house, 
a  barn  which  incorporates  an  earlier  log  structure,  and  a 
large  later  barn. 

The  house  appears  to  have  been  abandoned  for  some  tine, 
and  is  somewhat  deteriorated.  However,  it  is  still  sound 
enough  structurally  to  merit  restoration,  especially  in  view 
of  the  uniqueness  of  its  style.  The  cluster  is  a  physical 
witness. to  a  period  from  which  very  few  witness^remain;  if 
called  to  the  attention  of  an  interested  person  or  Organization 
it  could  be  restored  as  a  unique  cultural  asset  and  put  to  use 
as,  for  example,  a  lakeside  conference  center. 

What  we  wish  to  urge  at  this  time  is  that  the  house  and 
its  attendant  structures  be  saved  from  the  lake,  a  low  levee 
or  berm  extending  the  approximately  ouarter-nile  from  the 
edge  of  the  flood-control  pool  would  be  a  way  of  doing  this. 

Of  course  if  the  level  of  the  lake  were  revised  downward  a  few 
feet,  the  problem  would  disappear. 


Sincerely  yours. 


Mount-Miller,  Architects 


PS:  Our  name  appears  in  the  Systems  Evaluation  of  the  Environ¬ 
mental  Impact  of  the  Aubrey  Lake  as  sources  of  "ideas". 
This  refers  to  a  consultation  in  very  general  terms  with 
one  of  the  participants  in  the  study.  At  that  time  we 
were  not  aware  of  the  existence  of  the  Hannons  houses; 
we  discovered  them  only  within  the  past  iree  weeks. 

•  —rtpih 
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SUtMt  of  Mr*,  Prenklyn  Wright 
Conservation  Chairman,  The  Slam  Club— Lon*  Star  Chapter 
9720  Wiaterwood  Dallaa,  Texas  752)8 
Bafora  tha  Public  Meeting,  Autorap  Lake  Elm  Perfc  Trinity  liver 
October  27#  1972 

Aubrey  Lake  la  described  in  the  Ann ounc  lent  aa  being  needed  for  water  eupply, 
recreation,  fiah  and  wildlife*  Per  a  rnaaber  of  reaaona  2  queatlon  it*  value  at  the 
praaant  time. 

A  League  of  Woman  Voter'*  Study  atated  that  Dal  la*  haa  a  priatine  water  supply 
for  the  projected  population  through  1995*  This  study  was  baaed  on  the  University 
of  Texas  Bureau  of  Business  Research,  1965,  The  BBR  predicted  a  Texas  population  of 
18, million  by  1990  (  needing  6  million  acre  feet  of  water)  and  a  population  of  30 
million  by  2020  (  needing  12  million  acre  feet  of  water)*  This  projection  was  the 
basis  of  the  Texas  Water  Plan.  However  recent  forecasts  of  the  University  of  Texas 
Research  Canter,  estimate  a  Texas  papulation  by  1990  of  15,474,000  if  there  is  a 
slight  increase  in  the  fertility  rate  of  child-bearing,  and  of  14,358,000  if  Texas 
woman  decide  to  make  a  alight  decrease  *  —  depending  on  how  the  population  goes, 
2,284,380  or  3,400,380  less  people  in  1990  than  predicted  in  1965* 

These  new  projections  will  require  the  Texas  Water  Development  Board  to  convert 
their  old  watar  demand  figures  to  reflect  new  growth  patterns. 

Although  tha  now  patterns  indicate  fewer  people  than  predicted,  they  show  a 
speeding  up  of  the  migration  from  rural  areas  to  the  cities.  This  trend  is  a  very 
real  problem  for  Texas -destroying  our  little  towns,  and  creating  a  few  monster  cities, 
with  all  the  unpleasantness,  financial  havoc,  and  ugly,  unhealthy  environment  already 
apparent  in  many  large  cities*  We  should  be  concentrating  on  a  reversal  of  this  trend. 

If  we  build  projects  that  actually  encourage  growth  in  already  large  urban  areas,  or, 
if  we  build  projects  before  they  are  absolutely  necessary,  we  may  be  compounding  the 
water  problem  instead  of  solving  it* 

Livestock  and  crop  production  in  tha  Aubrey  area  amounts  to  ever  $30  million  a 
year*  Excluding  the  recreational  benefits,  X  wander  how  much  of  this  income  will  be 
lost  per  year  through  flooding  35,000  acres.  The  IhviTcnaontsl  Study  shows  that  the 
lake  would  probably  produce  good  fishing*  This  is  usually  true  in  new  lakes,  but,  aa 
a  reservoir  ages,  trash  fiah  will  thka  over*  The  Study  prepared  by  North  Texas  State 
University  may  have  estimated  this  period,  but  it  was  not  included  in  the  Announcement. 

The  Study  contains  some  rather  weird  figures— things  like  FIU  (  Parameter  Importance 
Units,  and  EIU  (  bvironmantal  Impact  Units*  under  Htmum  Interest,  Mood/A taoaphere 
there  is  a  rating  for  Awe-Inspiration.  The  flo  wlgbt  lf  u#  th.  Ht  ehia8#  (  lf 
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the  ewl  1«  built)  Is  plus  0*22.  Zt  slso  Include*  s  rating  for  Isolation/ eolltude, 
■umbsss*  with  nature,  sad  would  jrou  hollows  "Wyatory"  Tbs  Hystety  HO  weight  Is  4  /. 

sad  tbs  lsfcs  would  laerssss  Hystery  by  0*20.  X  asy  bo  unfair,  sines  Z  hows  not 
rood  tbs  study,  but  this  sounds  libs  s  lot  of  "biological  double-talk". 

Ohdor  Ecology,  Spoclos  4  Populations,  Z,  guass  natural  vogotstlon  Includes 
trass  anyway  It  has  a  HU  factor  of  14,  and  an  EXU  not  change  of  sinus  4.34. 

Z  would  be  Interested  In  knowing  bow  aaay  trass  would  bo  lost,  how  eld  they  are, 
and  their  actual  value.  A  tree  la  expensive  whan  purchased,  but  for  soaa  mason, 
has  so  value  la  Corps  projects—  the  true  cost  of  lost  trass,  and  other  ferns  of 
natural  beauty  am  not  Included  In  coat/ benefit  ratio*. 

Xa  addition  to  Including  true  environnental  dosage  costs  la  coot/ben eflt  ratios, 

1  believe  the  planner*  should  study  the  coublnod  results  of  projects,  for,  oven  ulnlaas 
destruction  frou  each  project  could  load  to  overall  swinn  destruction!  An  overview 
Is  needed  of  all  projocta,  considering  their  relationship  to  each  ether.  That  Is, 
their  relationship  to  each  other  on  environnental  factors.  X  have  a  feeling  they 
am  already  being  so  considered  on  other  factor*.  We  know  that  tbs  Texas  Water  flea 
is  based  on  Inter  basin  transfer.  Za  a  atenary  of  the  plea  far  proposed  water 
resources  development  In  the  Trinity  iiver  Basin  done  by  the  Texas  Water  Bevel  opnsnt 
Board  la  June,  1966,  It  suggests  using  the  Trinity  Mvwr  basin  to  provide  Integral 
parts  of  the  transbasin  diversion  systan  to  trsnanltt  water  south  and  southwesteoxd 
through  the  Trinity  River  end  planned  oonvoyenc*  facilities.  Zt  also  Mentions 
exporting  mom  than  1  alllion  acre-fast  for  usee  In  the  Sea  Jacinto  liver  basin,  the  laches 
Trinity  Cose  tel  basin,  and  the  Trinity-Sen  Jacinto  Coastal  basin—  and  Importing 
646,600  acre  feet  annually  frou  other  Texas  basins.  Zt  uantlons  Aubrey  Lake  as  s 
mans  of  conversion  of  flood  control  storage  capacity  In  Gana-Llttle  Hu  loservolr  to 
conservation  storage — It  does  not  motion  water  aigsply,  recreation,  fish  and  wildlife. 

Zt  does  uentlon  that  the  proposed  plan  provides  for  the  construction  of  six  new 
reservoirs  (  Including  Aubrey)  sad  three  others  scheduled  for  construction— adding 
to  existing  reservoir  acreage  199,430  surface  scree  of  wets*  •  Ham  It  doss  motion 
mcfeetlon  •  thus  providing  additional  watet-mcmetlon  opportunities-.  But,  on*  of 
the  mat  Important  mentions  la  "  Keaervlng  water  nssdod  for  future  navigation  on  tho  Trlnlt; 
liver." 

As  to  the  two  archologlcal  site*  motioned  ,  a  umber  of  the  Dallas  Archalogloal 
Society  told  m  that  there  am  probably  100  to  ISO  eltoa  la  the  Aubrey  ere*.-  saw 

4*tlag  back  as  far  as  10,000  B.C.  (  carbon  14  aauplas  found  la  tbs  Lowlavllle  sms— 
now  under  water,  warn  dated  37,000  B.C. 
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ttet  a 


Hr  friend  told  m  ttet  tte  North  Tom  Study  does  want  ttet  a  wtwy  bo  ten 
They  ted  ao  sretelogist  oa  ttelr  toon.  Ite  tetleoul  Htki  Mniw  tea  tte  authority  to 
mui-tinrt  surreys,  tut  doooA't  km  enough  funds  •  But*  tte  Cocpa  diatrlets  eaa  tad  sxcteloglosl 
ctudioo  up  to  $10,000— <So  far  m  I  kaow,  tte  fort  March  Mstrlet  tea  aot  directly  funded 
any  such  atudlaa.  Without  a  study  auoh  evidence  of  aarly  mb  eould  ba  loot. 

NO  aso  concerned,  sot  Juat  about  srchelogioal  and  otter  awrlrowanatal  daattuetloa,  tat 

about  tte  vary  Integrity  of  our  colleges  aad  universities.  With  ao  prajudlea  to  North  TOxaa, 

•»* 

since  many  otter  aehoola  are  involved— even  tte  layaaa  kaon  ttet  a  proper  biological  study  % 
involves  at  least  one  total  year's  cycle.  But,  addordiag  to  tte  Dallas  Time  Hamid.  July, 

19 72, "The  taaa  of  rosoaroters  concluded  after  throe  Months  study  the  proposed  Aubrey  Reservoir 
will  have  a  slightly  positive  effect  on  tte  aoviroanent  of  North  Texas.  X  eould  ask  this 
question,”  Is  (rant  nancy  mots  important  than  objective  study?” 

Also,  in  those  inflationary  tines,  ee  axe  spending  billions  on  what  wo  consider, 
unnecessary  projects,  which  increase  tte  national  debt,  flood  prim  farmlands,  degrade  tte 
onvixonnont,  aad  invite  catastrophe  through  development  of  the  flood  plain.  If  tte  unnecessary 
projects  could  be  halted,  billions  of  dollars  oould  bo  saved.  An  ac ononis t  at  tte  University 
of  Wisconsin  says,  *  If  all  projacta  were  eubjected  to  rigorous  economic  analysis,  1  would  not 
be  surprised  to  find  ttet  only  about  25  X  would  be  justified,  and,  further,  ttet  half  of  this 
25  X  would  have  to  be  eliminated  if  the  environmental  rtsasgss  eould  be  added  to  tte  coot  side." 

(  frof.  Robert  H.  Havanan)  As  an  artiola  in  tte  Jkily  Headers  Piaets  suggests,  tte  vast 
Majority  of  tte  dam  wa  are  now  building  should  not  bo  built. 

I  doubt  if  Aubrey  Lake  is  necessary.  Our  stun  already  tea  at  laast  16  reservoirs,  aad 
as  ttese  age,  we  my  badly  mad  tte  TMMlning  situs  for  water  supply,  why  use  up 
situs  ttet  night  ba  needed  for  tte  future?  My  destroy  our  rivers?  He  are  already  doing 
research  an  desalination,  weather  modification  aad  recycling,  and  otter  now  technology 
nay  ba  eminent.  Ha  can  also  wait  a  few  years  aad  ate  taw  tte  growth  projections  arc  1  sailing, 
aad  also  am  tew  wall  our  present  reservoirs  ere  bolding  up.  If  we  build  tte  lake  before  It 
is  absolutely  necessary  wa  will  ba  wasting  tte  reservoirs  youth,  tte  good  years  of  fishing 
end  water  supply. 

Tte  Sierra  Club,  Lena  Star  Chapter  suggests  ttet  Aubrey  Lake  not  be  built  at  tte 
pres  tat  tim.. 


He  else  request  ttet  this  stat 


at  bo  Included  In  the  Draft  tavix 


atal  Xapaet 
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ENVIRONMENTAL  PROTECTION  AGENCY 

UNION  VI 

INO  PATTKMON.  SUITE  11 OO 
DALLAS.  TEXAS  78*01 

September  15,  1972 


Hr.  D.  L.  Orendorff 

Chief,  Engineering  Division 

Fort  Worth  District,  Corps  of  Engineers 

P.  0.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Mr.  Orendorff: 

In  response  to  your  letter  of  August  28,  1972,  the  attached 
list  shows  the  projects  we  are  now  participating  In. 

We  suggest  you  contact  the  Texas  Water  Quality  Board  for  a 
complete  list  of  treatment  facilities  planned  for  this  area,  and 
for  the  quality  of  effluents. 

If  we  can  be  of  further  service,  please  contact  me. 


Enclosure 
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Applicant 

Receiving  Stream 

Design  Data 

BOD  Ibs/day 

Flow(mgd)  Effluent 

Argyle,  Texas 

Hickory  Creek 

0.21 

24 

Corinth 

(Denton  S.T.P.) 

Pecan  Creek  to  Garza 
Little  Elm  Res. 

6 

1500 

Flower  Mound 

Denton  Creek 

0.7 

58 

Frisco 

Stewart  Creek  to 

Garza  Little  Elm  Res. 

0.1 

17 

Galnsvllle 

2.0 

340 

Haslet 

Henrietta  Creek 

Harriet  Creek 

Denton  Creek 

.05 

10 

Lewisville 

Prairie  Creek 

Timber  Creek 

3.0 

3.0 

250 

250 

Ponder 

Denton  Creek 

0.12 

17 

Sanger 

Clear  Creek 

0.3 

51 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

AGRICULTURAL  STABILIZATION  AND  CONSERVATION  SERVICE 

Collin  County  ASC  Comittee 
214  Federal  Building 
McKinney,  Texas  75069 


August  31,  1972 


Mr.  D.  L.  Orendorff 

Chief,  Engineering  Division 

Corps  of  Engineers 

P.  0.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Mr.  Orendorff: 

In  reply  to  your  letter  of  August  28,  1972,  this  is  to  advise  that 
we  have  no  program  going  or  planned  on  the  tributary  stream  of 
the  Aubrey  Lake  project. 

We  assist  farmrs  in  the  area  with  conservation  work  under  the 
Rural  Envlronmntsl  Assistance  Program,  but  this  would  be  on 
individually  owned  farm  not  affected  by  your  project. 

Sincerely, 


County  Executive  Director 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

AGRICULTURAL  STABILIZATION  AND  CONSERVATION  SERVICE 

Denton  County  ASCS  Office 
Box  130,  201  E  Oak 
Denton,  Tx.  76201 


September  5,  1972 


Mr.  D.  L.  Orendorff 

Chief,  Engineering  Division 

Fort  Worth  District,  Corps  of  Engineers 

P.  O.  Box  17300 

Fort  Worth,  Tx.  76102 

Dear  Mr.  Orendorff: 

The  Denton  County  ASCS  office  does  not  have  any 
planned  nor  are  we  participating  in  any  programs 
in  the  Elm  Fork  Watershed.  The  only  programs 
operated  at  all  in  this  area  is  land  improvement 
on  a  year  to  year  program. 


Sincerely  yours. 


Thomas  J. Hutch ins. 

County  Executive  Director, 
Denton  County  ASCS. 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

AGRICULTURAL  STABILIZATION  AND  CONSERVATION  SERVICE 

Grayson  County 
Sherman,  TX  75090 


September  8,  1972 


Mr.  D.  L.  Orendorff 
Chief,  Engineering  Division 
P.  0.  Box  17300 
Fort  Worth,  TX  76102 

Dear  Mr.  Orendorff: 

Our  office  currently  has  no  specific  program  operating 
in  the  area  you  described  in  Grayson  County,  We  do 
have  a  county  wide  program,  the  Rural  Environmental 
Assistance  Program,  whereby  individual  farms  carry  out 
conservation  and  pollution  control  practices.  On  this 
basis,  some  individuals  may  perform  certain  practices  in 
the  area  you  described  but  it  would  only  be  on  a  small 
scale,  such  as  stockwater  ponds,  or  establishing  permanent 
grass  pastures. 

I  hope  this  is  the  information  you  need.  However,  please 
let  me  know  if  I  can  be  of  further  assistance. 

Sincerely,  yours. 


JTK/pl 


J.  T.  Key,  Jr/ 

County  Executive  Director 
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GORDON  FULCHER 

CHAIRMAN 


LESTER  CLARK 
Vice-Chairman 


J  OOUG  TOOLE 


HARRY  P.  BURLEIGH 


Texas  Water  Quality  Board 


914  WEST  1 1TH  STREET  78701 
PO  BOX  13246  CAPITOL  STATION  76711 
AUSTIN  TEXAS 


September  19/  1972 


CLAYTON  T  GARRIS, 
J.  E  PEAVV.  MD 


BYRON  TUNNELL 


HU  OH  C.  Y  ANTI  ft.  JR. 
Executive  Director 


PH  479-2691 
A.C.  912 


Mr.  Joe  Swick 

Environmental  Resources  Section 

Corps  of  Engineers 

P.  0.  Box  17300 

Fort  Worth,  Texas  76102 


Dear  Mr.  Swick, 


Attached  is  the  information  which  you  requested  (Telecon  9-6-72), 
regarding  municipal  sewerage  systems  located  in  the  drainage  basin 
of  the  proposed  Aubrey  Reservoir.  Should  you  desire  additional 
information  please  advise. 


Charles  D.  Gill 
District  Supervisor 


CDG:dc 
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Sewage  Treat¬ 
ment  Plant 

WCO  No. 

Self  Report- 
incr  Submitted 

Complianc 
with  wee 

Aubrey 

yes 

10064 

yes 

yes 

Collinsville 

yes 

10151 

yes 

no 

Gainesville 

yes 

10726 

yes 

marginal 

Gunter 

yes 

10569 

yes 

yes 

Lindsay 

yes 

10923 

yes 

yes 

Muenster 

Myra 

yes 

no 

10341 

hone 

yes 

not 

applicable 

yes 

not 

applicable 

Pilot  Point 

yes 

10361 

yes 

yes 

Sanger 

yes 

10271 

yes 

no 

Tioga 

yes 

10615 

yes 

no 

Valley  View 

yes 

11164 

yes 

yes 
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SOUTHERN  METHODIST  UNIVERSITY 

DEPARTMENT  OF  ANTHROPOLOGY 
Dallas,  Texas  71222 
Archaeology  Research  Program 


October  24,  1972 


Colonel  Floyd  H.  Henk,  District 
Engineer 

Department  of  the  Army 
Fort  Worth  District,  Corps  of 
Engineers 
P.  0.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

Since  receipt  of  the  public  meeting  announcement  con¬ 
cerning  Aubrey  Lake,  several  amateur  archaeologists 
in  the  Dallas-Denton  area  have  asked  about  the  content 
of  the  section  (pg.  2)  on  archeological  and  historical 
elements.  These  people  advised  me  of  archaeological 
sites  in  the  lake  area  and  of  the  many  sites  that  have 
been  affected  by  Lake  Dallas.  I  assured  them  that  there 
no  doubt  were  more  than  two  sites  within  the  proposed 
reservoir  flood  pool  and  that  the  study  prepared  by  North 
Texas  State  University  points  out  that  an  archaeological 
reconnaissance  will  have  to  be  completed  before  an  ac¬ 
ceptable  Environmental  Impact  Statement  is  prepared. 

"Let  us  know  when  you  start  the  survey,"  they  said,  "and 
we  will  be  happy  to  help." 

At  present  I  understand  that  submission  of  an  EIS  is 
planned  for  this  Fiscal  Year  so  I  checked  with  the 
National  Park  Service  about  the  availability  of  funds. 

They  advised  me  that  funds  for  a  survey  will  not  be 
available  during  the  present  Fiscal  Year.  Therefore,  I 
suggest  that  the  Fort  worth  District  consider  contract¬ 
ing  with  Southern  Methodist  University  to  conduct  this 
study  within  the  next  several  months.  The  office  of  the 
Archaeology  Research  Program  at  S.M.U.  is  near  Aubrey  \ 

Lake,  has  contact  with  many  local  amateur  archaeologists, 
and  has  expertise  in  carrying  out  archaeological  evalua¬ 
tions  of  Corps  of  Engineers'  reservoirs,  in  the  past 
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Colonel  Floyd  H.  Hank 
October  24,  1972 
Page  -  2  - 


two  years  we  have  conducted  archaeological  site 
surveys  at  coopr  •  Lake,  Lake  Whitney,  Big  Pine  Lake 
(Red  River)  ar.  .quilla  Lake.  With  the  direction  of 
trained  students  and  the  support  of  amateur  archaeo¬ 
logists,  we  are  able  to  provide  a  deeper  knowledge  of 
the  local  prehistory  than  is  possible  by  a  short  term 
visit  to  a  reservoir  area. 

By  working  together  we  should  be  able  to  record  and 
evaluate  the  archaeological  resources  at  Aubrey  Lake. 
Please  feel  free  to  call  upon  me  at  any  time. 


Sincerely, 


J 


S.  Alan  Skinner 
Director 


3 .  Final  Coordination  of  Draft  Environmental  Impact  Statement.  The 
draft  environmental  impact  statement  was  submitted  to  25  governmental 
agencies  and  18  nongovernmental  entities  for  review  and  comment. 

Their  review  comnents  and  the  Corps  of  Engineers  responses  to  them 
are  presented  in  the  following  paragraphs . 

a.  Governmental  Agencies .  Pursuant  to  the  coordination  require¬ 
ments  set  forth  in  Public  Law  91-190  (25)  ,  copies  of  the  draft 
environmental  impact  statement  were  sent  to  Federal,  State,  and  local 
agencies  authorized  to  develop  and  enforce  environmental  standards. 

They  were  asked  to  comment  on  the  accuracy  and  adequacy  of  the 
information  contained  in  this  statement.  The  comments  received  have 
been  reviewed  and  evaluated  and,  where  applicable,  incorporated  in  this 
document.  The  comments  of  the  governmental  entities  are  incorporated 
below,  and  copies  of  their  letters  are  included  at  the  end  of  this  section. 

(1)  U.S.  Department  of  Agriculture,  Soil  Conservation  Service. 

Comment:  "The  environmental  statement  very  adequately  describes 
the  environmental  inpact  of  the  proposed  project  as  well  as  contain¬ 
ing  measures  to  minimize  adverse  effects." 

(2)  U.S.  Department  of  Agriculture,  Forest  Service. 

Comnent:  "On  pages  11-46  through  49  are  references  to  expected 

changes  in  land  use  due  to  development  of  the  lake.  We  strongly 
recommend  the  sponsors  consider  land  use  planning  and  zoning  to 
guide  the  developments." 

Response :  These  cities,  or  incorporated  communities,  which  will 
be  situated  adjacent  to  the  proposed  project  have  the  authority  over 
zoning.  The  county  has  approval  authority  over  development  plats 
but  none  over  zoning.  At  the  present  time,  the  state  of  Texas  is 
working  on  a  proposal  to  give  the  counties  some  authority  to  enforce 
a  more  stringent  housing  code.  The  ultimate  fate  of  the  esthetic 
values  displayed  in  areas  along  the  periphery  of  the  lake  will  rest 
primarily  with  the  individual  landowners.  However,  the  state  of 
Texas  does  have  a  law  which  requires  the  siting  of  septic  tanks  and 
leaching  fields  a  distance  away  from  a  water  supply  inpoundment . 

The  distance  is  determined  by  the  percolative  qualities  of  the  soils 
into  which  the  tank  and  field  are  to  be  constructed.  Through 
enforcement  of  this  regulation,  the  degradation  of  the  good  quality 
Aubrey  Lake  water  would  be  minimized. 

In  addition,  all  point  source  discharges,  including  industrial, 
public,  and  private  discharges,  that  may  exist  in  the  watershed  will 
be  controlled  by  interim  permit  from  the  Environmental  Protection 
Agency  through  the  National  Pollutant  Discharge  Elimination  System 
(NPDES)  instituted  pursuant  to  sections  402  and  405  of  PL  92-500  (29)  . 
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If  findings  by  the  Texas  Water  Quality  Board  indicate  that  private 
sewage  facilities  such  as  septic  tanks  cause,  or  may  cause, 
pollution,  the  Texas  Water  Quality  Board  may  delegate  regulating 
power  over  these  types  of  facilities  to  the  concerned  counties 
under  sections  21.083  and  21.084  of  the  Texas  Water  Quality  Act. 

Solid  waste  disposed  activities  at  sites  such  as  garbage  dumps, 
landfills,  and  auto  junkyards  are  under  the  individual  or  joint 
control  of  the  Texas  Water  Quality  Board,  Texas  State  Department 
of  Health,  and  the  affected  counties,  pursuant  to  the  Texas  Solid 
Waste  Disposal  Act  of  1969,  as  amended. 

Comment;  "We  are  aware  that  other  large  dams  and  lakes  are 
planned  for  this  region.  These  may  satisfy  the  recreation  needs  for 
large  bodies  of  water.  If  so,  then  the  scenic  river/greenbe It 
alternatives  may  be  a  more  viable  alternative." 

Response ;  Other  large  dams  and  lakes  are  planned  for  this 
region.  However,  there  is  no  guarantee  that  these  projects  will  ever 
be  developed.  For  this  reason,  it  is  necessary  to  develop  the  opti¬ 
mum  recreation  resources  while  the  project  is  being  planned. 

A  "scenic  river/greeribelt"  plan  was  proposed  in  conjunction  with 
the  selected  project.  Because  of  the  short  distance  between  Aubrey 
Dam  and  the  headwaters  of  Lewisville  Lake,  about  4  miles.  State  or 
Federal  parks  and  recreation  agencies  could  develop  a  prime 
"environmental  corridor"  recreation  area  in  conjunction  with  the 
Aubrey  Lake  project.  We  agree  that  such  additional  fish  and  wildlife 
and  recreational  development  would  be  desirable. 

Comment:  "What  are  the  regional  needs  for  large  bodies  of  water? 
What  part  of  the  recreational  demand  for  large  bodies  of  water  can  be 
supplied  by  the  other  reservoirs  scheduled  for  construction  in  this 
region?" 

Response :  Long  range  studies  have  been  made  to  determine  the 
regional  needs  for  water  resources  projects  in  the  Trinity  River 
Basin.  These  studies  were  based  on  current  and  proposed  water 
resources  development  through  the  year  2020.  Determination  of 
recreation  needs  was  based  on  current  and  projected  participation 
rates.  From  our  studies  it  appears  that  approximately  50  percent 
of  the  current  participation  occurs  at  larger  lakes .  The  following 
table  (VIII- 1)  presents  data  on  regional  recreation  needs  at  large 
lakes  in  the  Trinity  River  Basin  by  year  2020.  These  projections 
will  be  updated  when  the  State  of  Texas  updates  its  State  Comprehensive 
Outdoor  Recreation  Plan  (37). 
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Table  VIII-1 


LARGE  LAKE  RECREATION  NEEDS  OF  THE  TRINITY  RIVER  BASIN 

Total  Basin  Needs  1/  Output  of  Existing  Supply  Remaining  Needs 

261,036,250  2/  89,651,600  3/  171,384,650 

1/  Total  basin  needs  =  basin  resident  needs  (257,890,300)  +  non¬ 
resident  needs  (3,146,100)  . 

2J  Expressed  in  recreation  days. 

3/  Existing  supply  =  38  percent  provided  by  Corps  plus  12  percent 

provided  by  others . 

If  all  the  projects  in  the  Texas  Water  Plan  were  developed  by  2020, 
they  would  provide  an  additional  23,302,200  recreation  days 
annually . 

(3)  U.S.  Department  of  Health,  Education,  and  Welfare. 

Conment;  "Our  review  of  the  draft  Environmental  Statement  for 
the  project  discerns  no  adverse  health  effects  that  might  be  of 
significance  where  our  program  responsibilities  and  standards 
pertain,  provided  that  appropriate  guides  are  followed  in  concert 
with  State,  County,  and  local  environmental  health  laws  and 
regulations.  We,  therefore,  have  no  objection  to  the  authorization 
of  this  project.  .  ." 

(4)  U.S.  Department  of  Commerce,  National  Oceanic  and 
Atmospheric  Administration. 

Comment;  "The  draft  environmental  impact  statement,  Aubrey  Lake, 
demonstrates  that  a  very  considerable  degree  of  thought  and  effort 
has  been  directed  toward  a  thorough  and  comprehensive  evaluation  of 
the  project  as  proposed,  and  of  the  alternatives  that  offer  a 
reasonable  approach  to  practicability,  including  that  of  no  action. 

In  the  balance,  the  proposal  appears  well  conceived  and  we  have  no 
additional  comments  concerning  the  draft  environmental  impact 
statement. " 

(5)  Federal  Power  Commission. 

Comment;  "We  have  reviewed  the  report  to  determine  the  possible 
effect  of  the  planned  improvements  on  the  construction  and  operation 
of  bulk  electric  power  facilities,  including  existing  and  potential 
hydroelectric  developments,  and  on  natural  gas  pipelines.  It  does 
not  appear  that  the  proposed  improvements  would  adversely  affect  the 
construction  or  operation  of  such  facilities?  therefore,  we  have  no 
comments  on  the  draft  statement." 
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(6)  Environmental  Protection  Agency. 

Coament:  "He  are  classifying  your  Draft  Environmental  Impact 
Statement  as  Category  3,  Inadequate.  Our  reason  for  categorising  it 
Inadequate  is  the  segmented  approach  of  evaluating  this  project 
exclusive  of  the  total  Trinity  River  system." 

Response :  Additional  pertinent  data  concerning  the  proposed 
project  as  related  to  the  total  Trinity  River  system  was  incorporated 
in  section  III,  paragraph  2,  Hydrological  Elements. 

Comment : 

"Item  2b (3),  page  III-12,  discusses  the  multi-level  water 
release  capability  of  the  dam.  However,  we  could  find  no  mention  of 
specific  elevations  of  the  releases  nor  the  projected  release 
volumes  or  schedule.  He  believe  both  these  issues  are  significant 
in  terms  of  regulating  water  quality  downstream  from  the  reservoir^ 

"With  regard  to  release  volumes,  will  there  be  a  continuous 
minimum  release  or  will  there  be  periods  of  no  release?  Hopefully, 
the  watershed  yield  will  permit  continuous  releases,  as  this  would 
eliminate  entrapment  of  fish  and  their  possible  suffocation  due  to 
low  oxygen  levels." 

Response :  The  elevations  of  the  four  intake  ports  of  the  low 
flow  outlet  works  have  been  tentatively  set  at  617.0,  607.0,  597.0, 
and  587.0  feet  msl.  These  port  elevations  may  be  modified  if 
mathematical  model  studies  of  the  probable  thermal  characteristics  of 
Aubrey  Lake  indicate  that  better  quality  water  could  be  obtained  by 
locating  them  at  other  elevations.  As  for  the  releases  from  Aubrey 
Lake,  we  agree  that  a  continuous  release  would  be  most  advantageous 
for  the  downstream  fishery  even  though  intermittent  releases  would 
be  more  natural  to  this  reach  of  the  stream.  However,  the  Corps  of 
Engineers  has  no  authority  over  the  water  contained  within  the 
conservation  pool.  Therefore,  the  volume  and  schedule  of  releases 
from  the  conservation  pool  portion  of  the  impoundment  will  be 
dependent  upon  the  local  interests  which  hold  the  water  rights  to 
the  project. 

Comment:  "Item  3a(2),  page  III-14,  mentions  that  man's  activity 
in  the  project  area  has  reduced  the  actual  forested  area  to  less  than 
5,000  acres.  He  assume  that  most,  if  not  all,  of  this  timber  will 
be  cleared  prior  to  operation  of  the  lake.  However,  we  could  find 
no  mention  of  the  estimated  acreage  to  be  cleared  nor  the  method  to 
be  used  in  the  clearing  operation.  He  believe  the  inclusion  of 
this  data  would  strengthen  the  statement.  Although  open  burning 
is  permitted  under  certain  circumstances,  we  strongly  suggest  that 
consideration  be  given  to  shredding,  chipping,  or  burying  non- 
marketable  residue,  as  the  environment  should  gain  more  from  its 
decomposition  than  from  it  being  burned." 
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Response :  The  North  Texas  State  University's  environmental 
study  of  the  project  area  revealed  that  less  than  5,000  acres  of 
native  forest  remain.  A  determination  has  not  been  made  as  to  how 
many  acres  are  situated  above  and  below  the  guide  elevation  for 
clearing.  However,  the  exact  amount  of  acres  or  the  specific 
method  of  disposal  will  not  be  known  until  the  feature  design 
memorandum  is  prepared.  This  document  will  be  prepared  when 
project  lands  have  been  acquired  and  the  necessary  survey  completed. 
Because  of  the  recognised  uniqueness  of  this  timbered  area,  clearing 
will  be  limited  to  that  necessary  for  protection  of  health  and 
safety. 

Comment :  "Location  of  Borrow  Areas  -  We  could  find  no  mention 
of  the  location  of  borrow  areas  nor  the  estimated  volume  of  material 
required  for  construction  of  the  earthen  dams.  If  the  borrow  areas 
are  located  outside  the  impounding  area  of  the  lake,  they  could  have 
significant  impact  on  the  land  area  around  the  reservoir. " 

Response:  All  of  the  material  to  be  used  in  the  embankment, 
estimated  to  be  14,000,000  cubic  yards,  will  be  from  borrow  areas, 
estimated  to  contain  30,000,000  cubic  yards  of  suitable  material, 
located  in  the  flood  plain  immediately  upstream  from  the  damsite 
and  within  the  area  to  be  inundated.  Therefore,  there  should  be  no 
impacts  on  land  around  the  reservoir  from  borrow  areas,  nor  should 
any  unsightly  areas  be  created.  These  borrow  areas  will  increase  the 
volume  of  the  lake. 

Comment : 

"The  impacts  of  the  project  as  presented  in  the  statement  appear 
to  be  directed  primarily  at  the  effects  of  the  water  area  and  its 
inundated  land  area  as  a  separate  independent  unit.  We  believe  that 
there  are  two  other  specific  impact  areas  which  should  be  related  to 
the  project.  These  are:  (1)  effects  of  the  project  on  peripheral 
development  and  the  effects  of  this  peripheral  development  on  the 
project,  and  (2)  the  cumulative  effect  of  this  project  on  the  total 
Trinity  River  System. 

"Implementation  of  the  proposed  project  should  trigger  com¬ 
mercial,  residential,  and  possibly  some  industrial  development 
around  the  periphery  of  this  lake.  This  growth  could  produce 
numerous  secondary  effects,  such  as  increased  volume  of  solid 
waste,  increased  number  of  septic  tanks,  loss  of  vegetation, 
increased  runoff,  the  need  for  additional  highways,  and  numerous 
other  impacts  -  both  beneficial  and  adverse  -  to  the  environment. 

In  essence,  the  land  area  directly  and  indirectly  involved  by  the 
proposed  project  may  be  two  or  three  times  that  actually  required 
for  construction  of  the  project.  We  believe  the  inclusion  of  these 
secondary  effects  is  necessary  to  evaluate  total  effects  of  the 
project  on  the  environment." 
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Response;  Section  III,  paragraph  4f(l),  describes  the  antici- 
a »  pated  adverse  effect  on  the  esthetics  of  a  0.5  mile  wide  band  of 

land  on  the  periphery  of  the  lake .  Paragraph  6c  indicates  that 
some  destruction  of  archeological  sites  could  result  from  develop¬ 
ment  on  lands  adjacent  to  the  project.  Paragraph  8a  contains  a 
suggestion  for  benefiting  the  baseball  camp  and  retreat  should  it 
be  relocated  adjacent  to  the  lake .  Paragraph  9  predicts  that 
nearby  towns  and  communities  will  economically  benefit  from  the 
influx  of  recreationers .  Paragraph  10b  explains  developments 
that  can  be  expected  to  take  place  close  to  the  project. 

Paragraph  lib  explains  expected  development  adjacent  to  the 
project.  All  of  paragraph  12  in  section  III  covers  several 
activities  and  needs  expected  to  arise  in  the  region  associated 
directly  and  indirectly  with  the  project. 

Connie nt:  "The  presentation  in  Section  I  -  Project  Description, 

paragraphs  1-5,  would  lead  the  reader  to  believe  that  the  proposed 
project  plus  Lewisville  Lake  constitutes  an  individual  unit, 
separate  from  any  other  rivor  system  or  complex.  However, 
paragraph  6,  Authorizing  Document,  page  1-8,  states  that  Aubrey  Lake 
is  a  unit  of  the  comprehensive  plan  of  improvement  for  the  Trinity 
River  Basin,  Texas.  Therefore,  we  believe  the  statement  must 
address  the  cumulative  effects  (inter-relationship)  of  this  project 
to  the  total  Trinity  River  System." 

Response :  Aubrey  and  Lewisville  Lakes  are  designed  to  operate 
as  an  individual  unit  to  provide  a  very  sophisticated  system  whereby 
the  water  resources  of  the  upper  Elm  Fork  of  the  Trinity  River  can 
be  captured  and  manipulated  in  an  efficient  and  beneficial  manner. 

The  Elm  Fork  is  one  of  many  contributors  which  collectively  compose 
the  extensive  Trinity  River  Basin,  and  only  a  small  portion  of  the 
total  system.  The  scope  of  the  Aubrey  Lake  environmental  impact 
statement  does  not  include  evaluating  the  inpact  of  every  individual 
water  resource  development  project  in  the  Trinity  River  basin.  How¬ 
ever,  the  effects  of  the  existing  dams  and  reservoirs  on  the  annual 
flows  into  Trinity  and  Galveston  Bays  have  been  included  in  Section  II, 
table  4.  The  net  effects  of  the  proposed  Aubrey  Lake  project  on 
water  quality  and  supply  in  the  Trinity  River  system  and  the  marine 
organisms  which  inhabit  Galveston  and  Trinity  Bays  have  been  included 
in  Section  III.  (The  effects  on  water  quality  of  the  Trinity  River 
system  are  included  in  paragraph  2a  (2)  .  The  effects  on  water  supply 
of  the  Trinity  River  system  are  included  in  paragraph  2b (2).  The 
effects  on  marine  organisms  inhabiting  Galveston  and  Trinity  Bays 
are  included  in  paragraph  3c) . 

Comment:  "The  proposed  Aubrey  Lake,  in  combination  with  the 

existing  Lewisville  Lake,  forms  a  significant  water  supply  system.  At 
similar  lakes  throughout  the  region,  peripheral  development  has  not 
been  controlled.  In  some  cases  (Canyon  Lake  as  an  example) ,  the 
use  of  septic  tanks  as  wastewater  treatment  facilities  plus  other 
effects  of  developments  has  led  to  water  quality  deterioration. 
Therefore,  we  believe  it  is  of  utmost  importance  for  the  Corps  of 
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Engineers  to  encourage  local  county  officials  to  exclude  septic 
tank  construction  and  vise  around  the  peripheral  area  of  the  lake . " 

Response:  We  have  recognized  the  possibility  of  the  afore¬ 
mentioned  developments  and  their  detrimental  effects  on  the  quality 
of  water  to  be  impounded.  Furthermore,  we  have  grappled  with  the 
problem  of  wastewater  and  its  treatment  and  disposal  for  severed 
years  at  our  projects  already  in  operation.  Because  we  know  that 
the  quality  of  impounded  water  can  be  degraded  by  septic  tanks 
located  some  distance  from  the  project,  we  will  encourage  local 
authorities  to  continue  to  take  measures  and  enforce  regulations 
which  will  help  to  maintain  the  continuous  high  quality  of  water 
impounded  in  Aubrey  Lake. 

(7)  North  Central  Texas  Council  of  Governments. 

Comment:  " .  .  .  our  staff  has  reviewed  the  draft  environmental 
statement  for  Aubrey  Lake,  Elm  Fork,  Trinity  River,  Texas,  and  we 
have  no  comments  on  this  subject." 

(8)  Texoma  Regional  Planning  Commission. 

Comment:  "The  primary  area  of  concern  which  may  have  a  negative 

environmental  impact  with  relation  to  the  proposed  reservoir  would 
be  the  location  of  the  sewage  treatment  plant  of  the  City  of  Tioga, 
in  Grayson  County.  It  is  possible  that  the  sewage  treatment  plant 
may  become  inundated  during  high  flood  water  periods.  According  to 
the  Environmental  Impact  Statement,  this  condition  may  exist  on  a 
once  in  forty-six  year  frequency.  Adequate  information  was  not 
available  to  determine  precisely  the  elevation  of  the  sewage  treat¬ 
ment  plant.  The  proposed  elevation  of  the  flood  control  pool  of 
636.0  above  MSL  will  definitely  affect  any  future  sewage  treatment 
plant  improvements  for  Tioga,  should  the  population  of  the  City 
increase  as  expected  as  a  result  of  the  close  proximity  of  the 
proposed  reservoir  to  the  City.  Special  consideration  to  the 
quality  of  effluent  discharged  from  the  existing  or  from  a  future 
sewage  treatment  plant  will  be  necessary  in  order  to  prevent  any 
adverse  environmental  effect  when  the  lake  is  constructed.” 

Response:  Mr.  E.  M.  Busby,  Professional  Engineer,  Sherman, 
Texas,  who  is  the  consulting  engineer  for  the  city  of  Tioga, 

Texas  ,  reported  that  the  Tioga  wastewater  plant  is  situated  at 
about  elevation  650.0  feet  msl,  with  the  outfall  works  located  at 
about  elevation  645.0  feet  msl.  These  elevations  would  not  be 
reached  by  the  lake  at  full  flood  control  pool,  which  would  be  at 
elevation  636.0  feet  msl.  It  is  agreed  that  future  expansion  of  the 
plant  may  be  limited  because  of  its  being  situated  on  a  narrow 
strip  of  land  between  U.S.  Highway  377,  the  Texas  and  Pacific 
Railway  tracks,  and  a  backwater  bay  of  a  tributary  to  Buck  Creek. 
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Comment :  "We  agree  with  your  conclusions  that  the  benefits  to 
be  gained  from  this  project  will  by  far  outweigh  any  detrimental 
effect  to  the  area." 

(10)  City  of  Fort  Worth. 

Conment:  "It  has  been  determined  that  the  proposed  action  will 
have  no  negative  effects  on  the  City  of  Fort  Worth.  The  water 
supply,  flood  control,  recreation,  and  fish  and  wildlife  conser¬ 
vation  resulting  from  the  construction  of  Aubrey  Lake  should  have  a 
positive  effect  on  the  immediate  and  surrounding  areas.” 

(11)  City  of  Dallas ,  Dallas  Water  Utilities. 

Comment :  "We  have  reviewed  the  draft  'Environmental  Impact 

Statement — Aubrey  Lake.'  It  is  an  excellent  report  and  very 
comprehensive.  The  only  substantive  suggestion  we  would  have  is  to 
consider  expanding  on  paragraph  4A(1) ,  Water  Supply,  page  1-3.  As 
you  know,  the  primary  interest  of  the  City  of  Dallas  in  Aubrey  Lake 
is  the  increased  dependable  yield  of  water  for  domestic  use  of  the 
City  of  Dallas  and  its  twenty-one  customer  cities  which  will  be 
generated  by  construction  of  Aubrey  Lake  and  its  operation  in 
conjunction  with  Lewisville  Reservoir." 

Response ;  The  referenced  paragraph  has  been  expanded  to  include 
the  interests  of  the  cities  of  Dallas  and  Denton  in  the  Aubrey  Lake 
project,  as  related  to  future  water  supply. 

(12)  Texas  State  Soil  and  Water  Conservation  Board. 

Conment :  "We  did  note  one  possible  oversite  in  Table  V-ll, 
Dallas  System  Reservoirs  and  Imports,  page  V-48.  The  table 
indicates  that  the  Dallas  Area  will  have  a  119,200  acre-feet  deficit 
in  their  projected  year  2020  annual  supply.  According  to  our  infor¬ 
mation,  the  City  of  Dallas  has  contracted  with  the  Upper  Neches 
River  Municipal  River  Authority  for  a  dependable  annual  yield  of 
114,335  acre-feet  from  Lake  Palestine.  This  inport  is  not  included 
in  the  table.  If  our  information,  as  reported  in  the  April  1972 
issue  of  'Water  for  Texas,'  a  Texas  Water  Development  Board  publi¬ 
cation,  remains  pertinent  to  the  status  of  the  Dallas  area  water 
supply,  the  table  should  be  corrected." 

Response :  Coranent  noted.  Table  V-12  added,  and  text  modified 
in  section  V,  paragraph  3a(l)  (b)£. 

(13)  Texas  Water  Rights  Commission. 

Comment:  "The  Battelle-Columbus  Environmental  Evaluation 
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System  (EES),  used  as  a  basis  for  the  referenced  report,  demon¬ 
strates  without  question,  the  complexity  of  comprehensive 
environmental  impact  analysis,  as  envisaged  by  NEPA  of  1969  (25).  It 
is  evident  that  the  large  number  of  eoonomic,  political,  social, 
technical,  and  environmental  parameters  used  in  the  EES  are 
susceptible  of  being  weighted  differently  when  reviewed  from 
various  competing  public  needs  and  interests.  The  DEIS  would  be 
enhanced  by  including  some  evidence  that  the  report  is  not  an 
experimental,  one-time  simulation  or  application  of  an  evaluation 
model.  A  brief  review  of  results  of  applying  the  Bat tell e-Columbus 
EES  to  other  projects  would  help  to  substantiate  the  appropriateness 
of  the  EES  for  the  Aubrey  Lake  project." 

Response :  It  is  agreed  that  the  requirements  of  NEPA  present  a 
unique  problem  in  that  evaluations  required  are  extremely  complex 
and  not  at  present  susceptible  to  reduction  to  customary  monetary 
units  of  measurement.  The  question  of  subjectivity  on  the  part  of 
evaluators  employing  the  EES  was  significant  to  the  Battelle- 
Columbus  team  that  devised  the  EES  and  was  one  of  several  paramount 
questions  encountered  by  the  Corps  of  Engineers  in  its  determination 
of  the  applicability  of  the  EES  to  the  proposed  Aubrey  project. 

This  question  of  subjectivity  was  also  raised  by  the  Texas  League 
of  Women  Voters  and  is  discussed  in  detail  in  the  response  to  their 
question.  The  reader  is,  therefore,  referred  to  that  response  for  a 
more  detailed  discussion  of  subjectivity  in  the  EES. 

The  question  of  validation  of  the  EES  through  previous  usage 
bears  directly  upon  its  current  developmental  status.  Since  its 
conception  dates  only  from  June  1971,  it  is  implicitly  recognized 
that  its  present  form  and  methodology  cannot  at  this  time  be 
considered  the  ultimate  tool  in  answer  to  the  broad  spectrum  of 
environmental  analysis.  It  is  only  through  knowledge  gained  from 
the  system's  application  to  real  circumstances  that  this  evaluation 
and  refinement  will  take  place.  This  process  may  require  years  or 
even  decades  to  complete,  and  this  point  was  clearly  recognized  by 
the  Battelle-Columbus  developmental  team  in  its  first  report  to  the 
Bureau  of  Reclamation  dated  30  June  1971  (51)  .  This  report  dealt  with 
the  conceptual  design  of  the  EES,  cited  several  areas  of  research 
needs,  the  most  obvious  of  which  was  field  testing,  and  contained 
the  following  remark  in  its  conclusion:  "The  art  of  environmental 
evaluation  is  in  its  infancy  and  will  surely  develop  in  significant 
steps  over  the  next  decade.  The  EES  recommended  in  this  report 
gives  the  Bureau  of  Reclamation  a  tool  with  which  to  apply  this  art 
as  it  exists  today."  Responding  to  this  need  for  field  testing  of 
the  EES,  the  Bureau  of  Reclamation  commissioned  Battelle-Columbus 
to  undertake  actual  field  tests.  The  results  of  this  field  testing 
are  contained  in  the  second  Battelle-Coluntous  report  dated 
31  January  1972  (9) .  Two  sites  were  selected  for  field  tests.  The 
following  description  of  these  two  sites  is  contained  in  this 
second  report: 
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"The  Oneida  Narrows  segment  (Bear  River  Basin  in  Southeast 
Idaho)  would  provide  a  435,000  acre-feet  reservoir  formed  by  a 
315  foot  dam.  The  proposed  reservoir  would  extend  32  river  miles 
upstream  from  the  dam,  inundating  an  existing  hydroelectric  dam 
(30,000  kw)  and  about  1,400  acres  of  irrigated  land  in  the  Gentile 
and  Gem  Valleys.  The  stored  water  would  be  distributed  by  gravity 
flow  through  a  75-mile  canal  to  the  Cache  and  Malad  Valleys  for 
irrigation  and  other  uses.  Additional  irrigation  service  from  this 
water  amounts  to  88,600  acres. 

"The  Oneida  Narrows  Reservoir  would  also  be  used  to  improve  the 
fish,  wildlife,  and  recreation  resources  of  the  area.  Coulam 
National  Wildlife  Refuge  would  be  established  in  Franklin  County, 
Idaho,  on  4,693  acres  of  land,  and  the  Candle,  Twin  Lakes,  and 
Newton  Reservoirs  which  are  currently  being  used  for  irrigation  would 
become  potential  fishery  pools.  A  trout  fishery  is  also  expected 
below  the  Oneida  Narrows  Dam. 

"The  Honeyville  segment  (Bear  River  Basin  in  Northeast  Utah) 
would  have  a  reservoir  with  a  capacity  of  120,000  acre-feet  (105,000 
acre-feet  active)  formed  by  a  76-foot  dam.  The  proposed  reservoir 
would  extend  25  miles  upstream  to  the  Cutler  Power  Plant  inundating 
about  3,800  acres  of  land.  The  reservoir  water  would  be  used  pri¬ 
marily  to  manage  the  Bear  River  flow  into  the  Bear  River  Migratory 
Bird  Refuge.  About  68,000  acre-feet  would  be  used  on  an  annual  basis 
in  the  regulation  of  the  river. 

"The  reservoir  would  be  used  to  provide  readily  accessible  water 
based  recreation  for  the  area.  Also,  a  firm  supply  of  30,000  acre- 
feet  of  water  annually  would  be  available  to  satisfy  municipal  and 
industrial  needs  in  southern  Box  Elder  County,  Utah." 

The  following  conclusions  were  reached  by  the  Battelle-Columbus 
team  concerning  the  EES  outputs 

"The  results  of  the  Oneida  and  Honeyville  evaluations  provide 
clear  insight  into  the  possible  trade-offs  between  beneficial  and 
adverse  environmental  impacts.  This  is  indicated  primarily  by 
whether  the  difference  in  Environmental  Inpact  Units  between  the 
'with'  and  'without'  evaluations  is  negative  (adverse  impact)  or 
positive  (beneficial  impact) . 

"The  EES  performed  very  well  in  indicating  the  environmentally 
sensitive  areas  in  the  Oneida  and  Honeyville  segments.  This  was 
done  through  the  system  of  'major'  and  'minor'  red  flags 
incorporated  in  the  EES.  In  the  judgment  of  the  research  team,  no 
environmentally  sensitive  areas  failed  to  be  keyed  out  by  'red 
flags'  nor  did  a  'red  flag'  appear  in  any  area  judged  not  to  be 
environmentally  sensitive. 
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"The  EES  performed  satisfactorily  in  indicating  data  gaps  to 
the  research  team  and  to  potential  decision  makers.1' 

The  conclusion  that  the  EES  would  be  a  useful  tool  to  augment 
the  overall  environmental  impact  evaluation  process  undertaken  for 
the  proposed  Aubrey  Lake  project  was  based  primarily  on  the 
similarities  of  the  Aubrey  project  to  the  field  test  projects  in 
both  purposes  and  general  physical  configurations  and  on  the  satis- 
factory  results  obtained  by  the  Battelle-Columbus  field  test  team. 

Because  of  the  relative  newness  of  this  system,  published 
results  concerning  the  experiences  with  the  EES  by  other  users  are 
not  readily  available.  It  can  only  be  assumed  that  the  system  is 
presently  being  employed  by  others  and  that  their  published  results 
will  be  forthcoming. 

Comment :  'The  DEIS  and  the  project  itself  would  be  enhanced  if 
special  emphasis  were  given  to  the  pressing  demands  generated  by  the 
phenomenal  population  growth  and  migration  trends  in  the  North 
Central  Texas  region . " 

Response :  Section  II,  paragraph  7a,  amended  to  reflect 
suggested  inclusion. 

(14)  Texas  Water  Quality  Board. 

Comment :  "The  discussion  of  water  quality  conditions  (presented 
on  page  11-54)  is  not  acceptable,  and  it  should  be  broadened  to 
assess  .  .  .  : 

1.  That  the  algae  bloom  .  .  .  might  result  from  natural 
problems  .  .  . 

2.  ...  the  potential  of  algae  bloom  in  Aubrey  Lake; 

3.  ...  improvements  and  corresponding  quality  effects  of 
effluent  impounded  by  the  proposed  lake  should  be  correlated  to  the 
water  quality  objectives  of  the  FWPCA  amendments  of  1972  and  the 
construction  schedule  of  the  dam. N 

Response :  The  referenced  discussion  in  question  is  limited 
to  a  review  of  existing  odors  and  floating  debris  within  the 
context  of  section  II  of  the  draft  environmental  impact  statement, 
which  is  a  description  of  the  environmental  setting  without  the 
Aubrey  project.  While  it  is  agreed  that  algae  blooms  may  result 
from  phosphates  and  nitrates  contained  in  runoff  from  agricultural 
lands  or  from  natural  causes,  primary  reference  is  made  to  effluents 
from  sewage  treatment  plants  because,  as  may  be  noted  in  table  11-16 
cropland,  and  thus  the  expected  use  of  fertilizers  in  the  study  area 
has  decreased  markedly  in  recent  years  and,  although  the  rate  may 
vary,  this  trend  is  expected  to  continue. 


While  it  is  agreed  that  the  dispersal  of  nutrients  into  Aubrey 
Lake  does  not  abrogate  the  potential  for  algae  blooms  in  the  lake, 
this  dispersal  will  reduce  their  potential  by  reducing  nutrient 
concentration.  This  does  not  infer  the  transfer  of  an  algae  problem 
to  the  lake  but,  rather,  that  a  reduction  of  the  algae  problem 
downstream  from  the  damsite  is  anticipated.  This  premise  is  within 
the  scope  of  the  environmental  inpact  statement,  which  is  to  assess 
the  impacts  of  the  proposed  action  on  the  environment.  Section  III 
of  the  environmental  inpact  statement  discusses  the  environmental 
impacts  of  the  proposed  action,  and  paragraph  2  relates  to  the 
impact  of  the  proposed  action  on  water  quality.  As  may  be  noted  in 
table  III-2,  the  assessment  of  the  inpact  of  Aubrey  Lake  on  water 
pollution,  as  made  by  the  North  Texas  State  University  employing  the 
EES,  reveals  a  net  positive  change  of  8.20.  The  summary  concludes 
that  water  impounded  in  Aubrey  Lake  should  be  well  within  the 
U.S.  Public  Health  Service  criteria  for  surface  water  sources  of 
public  water  supply .  This  conclusion  is  supported  by  an  essentially 
identical  statement  contained  on  page  38  of  the  Trinity  River 
Authority  report  (40) . 

Dam  construction  is  presently  estimated  to  require  three  years. 
The  actual  construction  start  date  depends  on  Congressional 
appropriations  and  therefore  cannot  be  definitely  stated  at  this 
time.  However,  if  the  fiscal  year  1975  is  assumed  to  be  the 
earliest  feasible  construction  start  date,  the  earliest  conpletion 
date  would  be  1978.  For  publicly  owned  treatment  works,  section 
301(b) (1) (B)  of  the  FWPCA  amendments  of  1972  (PL  92-500)  sets 
1  July  1977  as  the  date  by  which  these  plants  achieve  effluent 
limitations  based  on  secondary  treatment  as  defined  by  the 
Administrator,  Environmental  Protection  Agency,  pursuant  to 
section  304(d) (1)  of  this  act.  Thus,  the  primary  responsibility  for 
control  of  sewage  effluent  pollution  in  Aubrey  Lake  lies  with  the 
Environmental  Protection  Agency  and  the  Texas  Water  Quality  Board. 
The  Corps  of  Engineers  will  cooperate  with  responsible  Federal, 
State,  and  local  agencies  in  the  abatement  and  prevention  of  all 
types  of  pollution  at  the  proposed  project.  Based  on  Texas  Water 
Quality  Board  data,  at  the  present  time  Collinsville,  Gainesville, 
Lindsay,  Muenster,  Pilot  Point,  Tioga,  and  Valley  View  may  discharge 
sewage  treatment  plant  effluents  into  tributary  streams  of  Aubrey 
Lake  under  waste  control  orders.  These  municipalities  are  partici¬ 
pating  in  a  "self  reporting  system"  by  which  they  report  to  the 
Texas  Water  Quality  Board  on  a  periodic  basis  the  concentrations  of 
BOD,  suspended  solids,  chlorine  residual,  and  other  parameters  as 
may  be  required  to  evaluate  treated  effluents .  Table  VIII-2 
summarizes  the  Texas  Water  Quality  Board  effluent  standards 
and  compliance  for  these  municipal  waste  discharges  during  the 
12-month  period  from  April  1972  through  March  1973. 
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Table  VII 1-2 


TWELVE -MDNTH  EFFLUENT  COMPLIANCE  RECORD  FOR 
MUNICIPALITIES  IN  AUBREY  LANE  WATERSHED 


TWQB  Requirements 
(Monthly  Averages) 

Max  Number  of  Months 


County 

Population 

1972 

Flow 

mgd 

BOD 

pm 

SS 

PE«a 

Requirement  Exceeded 
Flow  BOD  SS 

Collinsville 

768 

0.09 

55 

60 

0 

3 

6 

Gainesville 

13,830 

1.23 

20 

20 

0 

3 

4 

Lindsay 

435 

0.08 

20 

- 

0 

8 

- 

Muenster 

1,411 

0.207 

20 

- 

5 

6 

- 

Pilot  Point 

1,663 

0.09 

20 

- 

0 

2 

- 

Tioga 

456 

0.09 

56 

95 

0 

4 

0 

Valley  View 

805 

0.04 

Currently  reporting  no  discharge 

Both  Collinsville  and  Tioga  completed  expansion  and  renovation 
of  their  treatment  plants  in  May  1973.  Amendments  to  waste  control 
orders  are  being  processed,  and  significant  improvements  are  expected. 
The  city  of  Gainesville  is  expanding  its  treatment  plant  to  a  capacity 
of  2  mgd.  Completion  is  planned  for  January  1974,  with  improved 
results  anticipated.  Lindsay,  Muenster,  and  Pilot  Point  employ 
oxidation  ponds.  The  algae  growth  produced  by  these  ponds  makes  it 
impractical  for  the  Texas  Water  Quality  Board  to  set  meaningful 
standards  for  suspended  solids  concentrations.  In  addition,  this 
algae  contributes  to  widely  varying  BOD  test  results.  A  recently 
passed  industrial  discharge  ordinance  has  significantly  affected 
plant  effluent  at  Muenster.  While  Muenster  exceeded  its  flow 
allowance  for  the  last  five  months  of  the  year  ending  March  1973, 
the  BOD  concentration  was  within  required  limits  in  each  of  these 
five  months.  Pilot  Point  employs  land  irrigation  for  a  portion  of 
its  effluent.  It  reported  no  discharge  in  the  third  and  fourth 
quarters  of  1972,  exceeded  its  BOD  allowance  in  April  and  May  1972, 
and  was  in  conformance  with  its  waste  control  order  in  January, 
February,  and  March  1973.  It  is,  therefore,  anticipated  that 
Collinsville,  Gainesville,  and  Tioga,  with  a  total  population  of 
15,054,  or  77  percent  of  the  total  population  of  19,368  in  the 
municipalities  discussed,  will  report  significantly  improved  effluent 
in  1974  and  that  the  Texas  Water  Quality  Board  will  continue  its 
efforts  to  insure  that  discharges  will  meet  the  quality  standards 
required  by  PL  92-500  (29) . 

In  addition,  all  point  source  discharges,  including  industrial, 
public,  and  private  discharges,  that  may  exist  in  the  watershed  will 
be  controlled  by  interim  permit  from  the  Environmental  Protection 
Agency  through  the  National  Pollutant  Discharge  Elimination  System 
(NPDES)  instituted  pursuant  to  sections  402  and  405  of  PL  92-500  (29)  . 
If  findings  by  the  Texas  Water  Quality  Board  indicate  that  private 
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sewage  facilities  such  as  septic  tanks  cause,  or  may  cause, 
pollution,  the  Texas  Water  Quality  Board  may  delegate  regulating 
pcwer  over  these  types  of  facilities  to  the  concerned  oounties 
under  sections  21.083  and  21.084  of  the  Texas  Water  Quality  Act. 

Solid  waste  disposal  activities  at  sites  such  as  garbage  dumps, 
landfills,  and  auto  junkyards  jure  under  the  individual  or  joint 
control  of  the  Texas  Water  Quality  Board,  Texas  State  Department 
of  Health,  and  the  affected  oounties,  pursuant  to  the  Texas  Solid 
Waste  Disposjd.  Act  of  1969,  amended. 

(15)  U.S .  Department  of  Trjuisportation,  Federal  Highway 
Administration. 

Comment:  "We  suggest  that  the  final  environmental  inpact 

statement  include  a  comprehensive  discussion  on  what  effects  the 
proposed  reservoir  will  have  on  both  the  existing  and  planned 
hic^iway  systems." 

Response :  Project  related  effects  on  existing  highways  and  roads 
utility  and  communication  lines,  a  railroad,  and  a  cemetery  were 
included  in  section  III .  Future  development  of  highway  systems  were 
not  available . 

(16)  United  States  Depjurtment  of  the  Interior. 

Comments  "...  nowhere  in  the  statement  is  there  a  full 
explanation  of  anticipated  water  releases  from  Aubrey  Dam  and 
resultant  changes  in  downstream  flow  regimen.  Land  use,  fish  and 
wildlife  habitat,  and  recreational  activities  would  be  affected. 

We  suggest  that  comparative  flow  data  be  presented  and  consideration 
be  given  to  the  probable  impacts." 

Response :  We  agree  that  downstream  releases  would  affect  many 
existing  environmental  elements.  The  volume  and  schedule  of 
releases  from  the  conservation  pool  will  be  dependent  upon  the 
local  interests,  who  hold  the  water  rights  to  the  project. 

Comment:  "The  potential  for  increased  recreational  use  of  the 

channel  between  Aubrey  Dam  and  the  head  of  Lewisville  Lake  after 
construction  of  Aubrey  Reservoir  and  the  impact  on  the  area  should 
be  discussed." 

Response:  A  discussion  of  this  topic  hj^  been  included  as  a 
single  purpose  fish  and  wildlife  alternative  in  section  V, 
paragraph  3b(3),  Environmental  Corridor  Between  Aubrey  emd 
Lewisville  Lakes. 

Comnent:  "Recognition  edso  should  be  given  to  the  reduction 

in  .  .  .  inflow  to  Trinity  Bay  ..." 
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Response :  A  discussion  of  the  project  related  effects  on  water 
supply  and  quality  downstream  to  the  Gulf  of  Mexico  Is  Included  in 
section  III,  paragraph  2,  Inpacts  on  Hydrological  Elements. 

Comments  "It  is  not  clear  whether  the  Environmental  Evaluation 
System  (EES)  used  to  evaluate  the  project  included  Lewisville 
or  was  limited  to  Aubrey  Lake." 

Response :  The  environmental  impacts  of  the  proposed  project  are 
evaluated  for  both  the  proposed  Aubrey  Lake  area  and  existing 
Lewisville  Lake  within  the  environmental  impact  statement.  However, 
the  Bat telle— Columbus  EES  methodology  was  incorporated  only  on  the 
Aubrey  Lake  area. 

Comment  s  "On  page  2  the  total  land  to  be  acquired  is  given  as 
43,500  acres.  However,  on  page  III-14  it  is  indicated  that  35,050 
acres  of  land  would  be  required  for  the  site . " 

Response :  The  land  to  be  acquired  for  the  proposed  project 
totals  43,500  acres.  The  number  on  page  III -14  was  removed  to 
clarify  this  apparent  discrepancy. 

Comment:  "The  project  would  provide  opportunities  for  up  to 
6,240,000  recreation  days  annually.  How  was  this  use  determined, 
and  how  will  it  be  distributed  in  point  of  and  location? 

.  .  .  further  explanation  of  location,  sise,  facilities  provided, 
and  public  use  capacity  of  each  site  would  seem  warranted." 

Response :  The  estimates  of  recreational  use  have  been  developed 
using  standard  Corps  procedures  for  developing  such  estimates.  The 
method  used  is  contained  in  Technical  Report  Mo.  2  prepared  for  the 
Office,  Chief  of  Engineers,  by  the  0.  S.  Army  Engineer  District, 
Sacramento.  This  method  takes  into  account  existing  and  proposed 
recreational  opportunities,  needs  based  on  past  and  current 
participation  rates,  and  trends  in  recreational  pursuits. 

Optimum  visitation  is  a  measure  of  project  capability.  It  is 
based  on  many  of  the  physical  and  environmental  resource  factors 
affecting  the  project,  but  must  also  consider  population  in  the 
market  area,  access  to  the  project,  and  user  needs  and  preferences. 
Standards  for  maximum  crowding  in  the  project  must  then  be  deter¬ 
mined  to  conform  with  optimum  visitation  criteria  which  have  been 
established.  For  lakes,  these  standards  are  keyed  to  a  maximum  boat 
density  desirable  for  the  project.  A  standard  of  5.0  acres  per  boat 
was  chosen  as  the  overall  space  requirement  needed  to  accommodate  a 
mix  of  boating  activity  at  the  desired  density  standard.  Additional 
variables  are  as  follows: 

Persons  per  boat  -  3 

0.5  boat  active  at  one  time 
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Calculations : 


V 


25,200  water  acres  *  5.0  acres/boat  =  5,040  boats  on  lake  at  one  time 

5,040  x  2  (0.5  boat  active)  -  10,080  boats  (total  boats) 

10,080  x  3  persons  per  boat  -  30,240  persons  on  lake  at  one  time 

30,240  x  2  (2:1  ratio  of  the  number  of  land  users  compared  to  the 
number  of  water  users)  =  60,480  design  day  load 

60,480  x  26  weekend  days  *  1,572,480  summer  weekend  users  *  .42 
summer  weekend  visitation  rate  «  3,744,000  summer  visitation  +  .60 
summer  visitation  rate  -  6,240,000  optimum  visitation 

Many  features  of  a  lake  site  can  also  affect  recreation  poten¬ 
tial.  This  figure  (6,240,000)  is  a  reflection  of  the  aspect  of 
size,  location,  sustained  ecological  balance,  and  other  characteris¬ 
tics  of  the  project,  including,  but  not  limited  to,  topography,  soil, 
vegetation,  accessibility,  climate,  selection  of  recreation  areas, 
and  water  quality.  A  brief  summary  of  these  features,  except  size, 
which  i8  discussed  above,  is  as  follows: 

Project  location.  Aubrey  Lake  is  situated  near  the  densely 
populated  Denton-Dallas-Fort  Worth  metropolitan  area,  a  region  of 
heavy  industrial  and  commercial  development,  which  has  a  projected 
growth  rate  above  the  national  average.  This  location  provides  an 
excellent  opportunity  to  develop,  close  to  the  people,  a  lake 
project  with  a  variety  of  outdoor  recreational  opportunities. 

Sustained  ecological  balance.  Man's  influence  on  the  eco¬ 
systems  of  the  Aubrey  project  area  constantly  changes  the  balance 
which  exists  between  components.  The  presence  of  wildlife  in 
their  natural  habitats  adds  to  the  local  color  of  the  area.  The 
types,  amounts,  and  diversity  of  vegetation  add  to  or  detract  from 
the  esthetic  quality  of  the  site.  It  is  very  important  to  have  an 
acceptable  plant  and  animal  balance.  Appendix  I  to  Design  Memo¬ 
randum  No.  2,  General,  sets  concepts  and  policies,  which  will  be 
expanded  during  the  master  plan,  regarding  the  management  of  both 
created  and  natural  project  resources  to  provide  continued  enjoyment 
and  maximum  sustained  use  of  lands,  waters,  and  associated 
recreational  resources  by  the  public,  consistent  with  their  carrying 
capacity  and  esthetic  and  biological  values. 

Topography .  The  Aubrey  Lake  site  is  desirable  for  recreation 
because  its  topography  will  allow  recreationists  to  be  at  the 
water's  edge.  The  lake  will  have  sufficient  depth  for  recreational 
activities,  and  no  large  mud  flats  will  be  created  during  periods 
of  drawdown. 
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Soil.  Soil  is  the  basic  factor  used  for  determination  of  land 
use  planning  and  land  carrying  capacity.  Certain  soil  characteris¬ 
tics  impose  slight  to  severe  limitations  on  recreational  development, 
engineering,  and  land  management.  The  soil  conditions  at  Aubrey 
lend  themselves  to  a  variety  of  uses,  and  it  does  not  appear  that 
any  severe  limitations  exist.  The  lake  should  be,  for  the  most  part, 
clear,  and  the  shoreline  should  not  be  sticky  and  muddy. 

Vegetation .  Vegetation  has  an  influence  on  the  general 
esthetics  of  the  lake,  and  the  presence  of  shade  producing  trees  is 
very  important.  The  Isle  du  Bois  arm  of  the  lake  is  characterized 
by  medium  to  dense  vegetative  cover.  The  Elm  Fork  arm  has  sparse 
vegetative  cover.  The  heavy  vegetation  will  serve  as  a  natural 
screening  between  camp  or  picnic  sites  and  thus  allow  for  more 
development  without  apparent  crowding. 

Accessibility.  Access  to  the  lake  is  exceptionally  good 
because  of  the  abundance  of  roads  in  the  area.  The  recreational 
potential  of  the  lake  is  increased  because  people  can  easily  get  to 
the  lake. 

Climate .  Aubrey  Lake  is  situated  in  a  region  characterized  by 
a  relatively  mild  climate.  Warm  temperatures  during  the  long 
summer  days  are  favorable  for  water  oriented  recreation,  particularly 
water  contact  recreation.  The  longer  the  warm  season,  the  longer  the 
recreation  season  will  be  ■ 

Selection  of  recreation  areas.  Several  variables  were  analyzed 
in  the  selection  of  the  areas  for  recreation  development.  These 
variables  include,  but  are  not  limited  to,  the  following: 

Widest  possible  distribution  of  use  around  the  lake. 

Maximum  accessibility  to  the  water  surface  at  all  pool  levels. 

Potent led.  for  multiplicity  of  activities. 

Access  to  existing  roads. 

Topography  of  the  area. 

Existing  vegetation. 

Existence  of  scenic  areas. 

Degree  of  shelter  for  boats,  water  depths  for  swimming  beaches 
and  boat  ramps. 

Water  quality.  Water  in  Aubrey  Lake  should  be  of  good  quality. 
The  project  will  support  a  water  environment  suitable  for  a  variety 
of  outdoor  recreational  activities. 
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Conment:  "No  evidence  is  given  to  support  the  contention  that 

the  initial  productivity  of  the  reservoir  for  fish  would  be  reduced 
but  would  subsequently  increase .  New  reservoirs  typically  are 
highly  productive  .  •  .  Later  Jthis  productivity  decreases.'1 

Response :  This  conclusion  was  agreed  upon  and  changed  as 
indicated  in  the  comment . 

Conment:  .  .  give  the  Bureau  of  Sport  Fisheries  and 

Wildlife  credit  for  having  primary  responsibility  for  the  manage¬ 
ment  of  migratory  birds." 

Response s  Section  I,  paragraph  5a,  was  modified  accordingly. 

Comment:  "The  sections  concerning  'Wildlife  Management'  and 

'Forest  and  Vegetation  Management'  appear  too  general  .  .  . 

Planning  for  these  management  programs  should  be  coordinated  with 
appropriate  Federal,  State,  and  local  interests." 

Response :  A  Fish  and  Wildlife  Management  Plan  and  a  Vegetative 
Management  Plan  will  be  prepared  and  presented  in  the  master  plan 
for  Aubrey  Lake .  The  purpose  of  the  Vegetative  Management  Plain  is 
to  increase  the  value  of  project  lands  for  recreation  and  wildlife, 
and  to  promote  natural  vegetative  conditions  by  providing  a  pro¬ 
tection,  development,  and  management  program  which  is  in  accordance 
with  accepted  conservation  and  land  management  practices.  The 
objectives  of  this  plan  include,  but  are  not  limited  to,  establishment 
of  vegegation  control  of  erosion,  provision  of  wildlife  habitat, 
screening  of  unsightly  areas ,  and  provision  of  shade  and  protection 
from  the  sun  and  wind.  The  basic  objective  underlying  the  develop¬ 
ment  of  a  fish  and  wildlife  management  plan  for  the  project  is  to 
provide  for  the  conservation,  maintenance,  and  management  of  fish 
and  wildlife  habitat.  This  plan  would  include,  but  not  be  limited 
to,  species  being  managed,  short  and  long  range  management  objectives, 
and  wildlife  habitat  maintenance  and  enhancement  plans.  Specific 
recommendations  from  the  Texas  Parks  and  Wildlife  Department  and 
Bureau  of  Sport  Fisheries  and  Wildlife  were  included  in  section  III 
under  Wildlife  Management  Areas . 

Conment:  "The  statement  does  not  esplain  the  effect  of  the 

proposal  on  two  active  sand  and  gravel  operations  just  above  and 
below  the  damsite." 

Response :  Both  of  these  sites  will  be  within  the  boundary  of 
land  to  be  acquired  for  the  proposed  project,  and  therefore  will  be 
adversely  affected. 

Comment:  "Does  the  wetland  acreage  include  areas  of  this  type  in 
the  bottomlands  downstream  of  the  Aubrey  damsite  and  around  the 
periphery  of  Lewisville  Lake?" 
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Response;  The  acreage  in  the  bottomlands  downstream  of  the 
proposed  Aubrey  damsite  is  included  in  the  discussion  in  section  II, 
paragraph  4a (1) .  Hie  aquatic  vegetation  around  the  periphery  of 
Lewisville  Lake  is  discussed  in  section  II,  paragraph  10. 

Contnent:  "A  separate  discussion  of  bottomland  vegetation  is 

needed . " 

Response ;  A  discussion  of  the  bottomland  vegetation  has  been 
included  in  section  II,  paragraph  4a (2) (d) . 

Comnent:  "The  meaning  of  the  hunting  estimate  of  2,350  man-days 

is  not  clear.  It  seems  to  indicate  waterfowl  hunting;  however,  a 
figure  of  3,000  man-days  of  waterfowl  hunting  is  given  on  page 
III-28." 

Response ;  The  figure  on  page  III-28  has  been  changed  to  400 
man-days  of  waterfowl  hunting  annually,  agreeing  with  the  Bureau  of 
Sport  Fisheries  and  Wildlife  estimate.  The  2,350  man-days  of 
waterfowl  hunting  is  being  provided  annually  at  Lewisville  Lake,  and 
is  not  to  be  confused  with  the  Attorey  Lake  estimate. 

Comment;  "The  source  of  data  on  conmercial  fishing  at 
Lewisville  Lake  should  be  given.  We  were  not  aware  that  commercial 
fishing  has  occurred  in  this  lake  within  the  last  several  years." 

Response ;  The  source  of  data  relating  to  commercial  fishing 
at  Lewisville  Lake  is  the  18  January  1963  fish  and  wildlife  report 
related  to  developments  proposed  by  the  Corps  in  its  comprehensive 
review  report  on  the  Trinity  River  and  tributaries,  Texas.  However, 
the  1973  report  regarding  Aubrey  and  Lewisville  projects  indicates 
that  there  is  no  commercial  fishing  in  the  project  area,  and  none 
is  expected  during  the  period  of  analysis.  Therefore,  the  data  on 
commercial  fishing  at  Lewisville  has  been  deleted  from  the  report. 

Comment;  "What  is  meant  by  the  'present  precarious  course '  of 
the  area  fisheries?" 

Response ;  Lewisville  Lake  supports  a  fair  to  poor  quality 
fishery,  and  since  its  future  condition  is  dependent  upon  many 
different  factors  or  circumstances  which  for  the  most  part  are 
uncertain,  the  fishery  was  described  as  following  a  "precarious 
course . " 

Comment;  "The  final  statement  should  contain  evidence  of  contact 
with  the  Texas  Historic  Preservation  Officer  and  include  his  comments 
concerning  the  effect  of  the  undertaking  upon  historical  and  archeo- 
logi cal  res  ources  . " 
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Response :  The  results  of  coordination  with  the  Texas  State 
Historical  Survey  Comnittee  have  been  included  in  the  environmental 
impact  statement. 

Comment :  "Page  III-5,  Table  III-l.  The  basis  for  specific 
EIU  values  in  this  and  succeeding  tables  is  not  explained  so  that 
interpretation  is  difficult.  The  evaluation  of  aquatic  vegetation, 
for  instance,  is  open  to  question.  He  wonder  whether  the  detri¬ 
mental  aspects  of  aquatic  vegetation  in  a  reservoir  have  been 
considered.  Such  vegetation  tends  to  bind  nutrients,  thus  reducing 
fertility,  increases  BOD  in  winter  die-off,  provides  escape  cover 
for  fish,  reduces  fishing  area  and  success,  and  often  is  a  factor 
in  the  overabundance  of  nongame  fishes." 

Response :  Because  the  EES  developed  by  Battelle-Columbus  is 
essentially  a  new  tool  designed  to  deal  as  effectively  as  possible 
with  many  complexities  of  an  ecosystem,  it  is  recognized  that  the 
EES  may  be  approached  with  various  degrees  of  apprehension  on  first 
encounter.  For  this  reason,  an  abbreviated  discussion  of  the 
mechanics  of  the  EES  was  included  in  appendix  A.  A  discussion  of 
the  method  employed  to  derive  Environmental  Impact  Units  (EIU) 
begins  at  the  bottom  of  page  A-3.  As  may  be  noted  in  this  dis¬ 
cussion,  each  parameter  evaluated,  including  aquatic  vegetation,  is 
opened  to  question  and  dealt  with  by  means  of  assigning  values  for 
Environmental  Quality  (EQ)  to  each  parameter  evaluated.  The  assign¬ 
ment  of  EQ  values,  although  admittedly  subjective,  results  from  an 
onsite  evaluation  of  the  particular  parameter  by  an  interdisciplinary 
evaluation  team  whose  members  are  considered  qualified  by  training 
and  background. 

Comment:  "The  positive  EIU  value  assigned  to  commercial 
fisheries  is  conjectural.  There  are  various  legal  and  economic  con¬ 
straints  which  suppress  commercial  fishing  and  there  is  no  present 
indication  that  these  constraints  will  be  modified." 

Response :  Within  the  context  of  this  comment,  it  is  agreed  that 
the  potential  for  commercial  fiBhing  at  the  proposed  project  is 
conjectural  for  the  reasons  cited.  However,  for  the  purposes  of 
the  EES,  the  term  "commercial  fisheries"  refers  specifically  to 
commercial  fish  species.  In  assessing  the  impact  of  the  proposed 
reservoir  on  commercial  fisheries  (commercial  fish  species) , 
evaluation  was  based  on  three  sets  of  data:  (a)  a  list  of  commer¬ 
cial  fish  species  present  in  the  area,  (b)  an  estimate  of  the 
present  maximum  sustained  annual  yield,  and  (c)  an  estimate  of  the 
potential  maximum  sustained  annual  yield  of  commercial  fish  after 
the  reservoir  is  completed.  Thus,  in  line  with  the  intent  of  the 
EES  to  evaluate  the  environmental  impacts,  an  assessment  was  made  of 
the  potential  to  yield  commercial  fish  species  rather  than  an  economic 
assessment  of  the  impact  on  commercial  fishing.  To  avoid  confusion 
on  this  point,  the  term  "commercial  fisheries”  in  table  III-l  has 
been  amended  to  read  "commercial  fish  species . ” 
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Comnent ;  "Waterfowl  use  at  Aubrey  Lake  will  be  a  transfer  of 
use  from  other  areas ,  thereby  decreasing  the  EIU  value  of  those 
areas.  As  waterfowl  use  at  Aubrey  will  not  be  'new'  use,  no  EIU 
value  should  be  assigned." 

Response :  By  assuming  a  static  waterfowl  population,  and  by 
assuming  the  EIU  value  assigned  to  waterfowl  in  table  III-l 
represents  a  projected  increase  in  waterfowl  numbers  at  the  proposed 
reservoir,  it  can  be  agreed  that  the  premise  set  forth  is  valid. 
However,  the  EIU  value  assigned  to  waterfowl  represents  an  increase 
in  potential  waterfowl  habitat  after  completion  of  the  reservoir. 
Within  the  constraints  of  the  EES,  no  attempt  was  made  to  predict  the 
actual  number  of  waterfowl  that  may  inhabit  the  area  or  their  origin. 

Comment :  "Page  III -6,  Table  III-2.  The  assignment  of  a  high 

positive  EIU  value  to  BOD  should  be  explained.  Intensive  public  use 
of  the  lake  could  lead  to  an  increase  in  fertility  resulting  from  the 
introduction  of  organic  wastes.  Unless  sanitation  measures  are 
strictly  enforced,  BOD  levels  in  the  lake  could  become  undesirably 
high." 

Response :  BOD  is  measured  in  terms  of  concentration,  and  this 
concentration  is  expected  to  be  reduced  by  dilution  in  the  large 
volume  of  Aubrey  Lake.  In  addition,  the  improved  quality  of 
effluents  from  treatment  plants  at  Gainesville,  Collinsville,  and 
Tioga,  as  described  in  response  to  the  Texas  Water  Quality  Board 
comment,  is  expected  to  improve  initial  study  conditions.  Both  of 
these  considerations  combine  to  reflect  a  positive  EIU  value  for  BOD 
in  the  Battelle-Columbus  evaluation  procedure. 

While  it  is  conceded  that  the  possibility  exists,  it  is 
difficult  to  conceive  of  conditions  of  public  use  of  the  lake  water 
to  the  intensity  necessary  to  significantly  affect  its  fertility. 
Intensive  use  of  the  land  surrounding  the  lake  by  private  develop¬ 
ments  and  by  recreational  usage  of  public  areas  does  pose  a  potential 
problem  of  pollution.  The  Corps  of  Engineers  will  cooperate  with 
responsible  Federal,  State,  and  local  agencies  in  the  abatement  and 
prevention  of  all  types  of  pollution  at  the  proposed  project. 

However,  the  primary  responsibility  for  control  of  point  source  dis¬ 
charges  of  effluents  lies  with  the  Environmental  Protection  Agency 
and  the  Texas  Water  Quality  Board,  through  the  National  Pollutant 
Discharge  Elimination  System  instituted  pursuant  to  sections  402  and 
405  of  PL  92-500  and  State  waste  control  orders.  If  findings  by  the 
Texas  Water  Quality  Board  indicate  that  private  sewage  facilities 
such  as  septic  tanks  cause,  or  may  cause,  pollution,  the  Texas  Water 
Quality  Board  may  delegate  regulating  power  over  these  types  of 
facilities  to  the  concerned  counties  under  sections  21.083  and  21.084 
of  the  Texas  Water  Quality  Act.  Solid  waste  disposal  activities  at 
sites  such  as  garbage  dumps,  landfills,  and  auto  junk  yards  are  under 
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the  individual  or  joint  control  of  the  Texas  Water  Quality  Board, 
Texas  Department  of  Health,  and  the  affected  counties,  pursuant  to 
the  Texas  Solid  Waste  Disposal  Act  of  1969,  as  amended. 


Comment:  "We  see  no  relationship  between  the  loss  of  106  acres 
of  ponds,  stock  tanks,  and  reservoirs,  and  the  future  construction  of 
others  adjacent  to  the  project  area.  The  building  of  new  ponds  also 
would  occur  without  the  project." 

Response :  Concur.  This  paragraph  has  been  deleted. 

Comment :  “Pages  III-25  to  III-28,  Waterfowl .  A  +4.2  EIU  value 
is  assigned  to  waterfowl  and  several  pages  are  devoted  to  the 
justification  of  this  assumed  value.  It  is  contended  that  the  pro¬ 
ject  will  lure  waterfowl  from  the  Mississippi  Flyway  because  there 
is  a  deficit  of  habitat  similar  to  that  which  will  be  provided  by 
Aubrey  Lake  in  the  States  of  Arkansas  and  Louisiana.  No  reference  ' 
is  made  to  other  types  of  waterfowl  habitat  such  as  the  four  million 
acres  of  coastal  wetlands  in  Louisiana  or  the  wetlands  being  improved 
for  waterfowl  as  a  result  of  continuing  and  expanding  waterfowl 
management  programs  throughout  both  flyways.  The  conclusion  that 
there  is  a  deficit  of  habitat  in  Arkansas  and  Louisiana  seems 
without  basis . " 

Response;  The  hypothesis  and  discussion  on  the  possibility  of 
migrating  waterfowl  shifting  from  the  Mississippi  to  the  Central 
Flyway  hats  been  deleted. 

Comment :  “The  estimate  of  3,000  annual  man-days  of  waterfowl 

hunting  with  the  project  does  not  agree  with  the  estimated  contained 
in  the  August  31,  1973,  report  of  the  Bureau  of  Sport  Fisheries  and 
Wildlife,  which  is  400  man-days." 

Response :  This  number  for  annual  man-days  of  waterfowl  hunting 
has  been  changed  from  3,000  to  400. 

Comment:  "The  effect  of  the  project  on  wild  animals’  habitat 
should  be  more  than  moderately  adverse  considering  the  inundation 
of  25,200  acres  .  .  .  and  the  recurrent  inundation  of  another  7,400 
acres  in  the  flood  control  pool.  To  this  loss  must  be  added  the 
impact  of  concentrated  recreational  use  ..." 

Response :  Concur.  These  effects  have  been  included  in  the 
paragraph,  Intangible  Impact  on  Esthetics. 

Comment:  "The  third  sentence  implies  that  inundation  of  sites 
(covering  with  water  and  silt)  will  protect  the  sites  (relatively) 
from  further  destruction.  Not  all  inundated  sites  are  covered  with 
silt.” 
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Response :  The  third  sentence  of  paragraph  6c  was  revised  to 
read,  "Those  sites  that  are  covered  by  silt  during  the  life  of  the 
project  could  be  relatively  protected  from  further  destruction." 

Comment:  "The  discussion  of  the  impact  of  recreational  use  of 

the  area  around  Aubrey  Reservoir  is  inadequate.  The  statement 
should  contain  more  detail  on  .  .  .  picnic  and  camping  areas.  The 
impacts  of  construction  of  roads  and  use  of  roads  also  should  be 
considered. " 

Response :  Section  III,  paragraph  9,  Recreational  Elements, 
states  that  "Some  environmental  degradation  is  expected  to  occur 
from  the  estimated  6,240,000  annual  visits  to  the  project.  The 
detrimental  impacts  would  include  soil  compaction  from  vehicular 
and  foot  traffic,  damage  to  vegetation,  possible  soil  erosion  and 
increased  lake  sedimentation,  and  pollution  from  sanitary 
facilities  and  recreational  equipment."  A  vegetative  management 
plan  and  careful  selection  of  recreational  sites  are  actions  which 
will  be  taken  to  limit  possible  degradation  of  vegetation  and  loss 
of  topsoil  through  erosion.  Pollution  control  must  meet  State  and 
Federal  requirements.  All  possible  efforts  will  be  made  to 
prevent  pollution  of  the  lake  water  from  recreational  activities. 
Pollution  will  be  discouraged  by  (a)  education  of  the  public, 

(b)  provision  of  conveniently  located  trash  receptacles, 

(c)  availability  of  litter  bags  for  boats,  and  (d)  presence  of 
custodial  patrols.  A  wildlife  and  fisheries  management  plan  will 
assure  the  availability  of  fish  and  wildlife  habitat. 

Comment:  "A  discussion  of  the  effects  of  construction  of 

Aubrey  Reservoir  on  recreational  use  of  Lewisville  Lake  should 
appear  in  this  section  (Section  III)  and/or  Section  IV,  page  IV-5." 

Response:  Adverse  impacts  resulting  from,  or  related  to,  the 
recreational  opportunities  available  at  Lewisville  Lake  have  been 
included  in  section  IV,  paragraph  10. 

Comment:  "The  first  sentence  should  be  modified  to  identify  the 

25,200  acres  as  reservoir  surface  at  conservation  pool  elevation." 

Response:  The  sentence  has  been  revised  to  read  "Construction 
of  the  proposed  reser\  c  would  inundate  .  .  .  approximately  25,200 
acres  of  reservoir  surface  at  the  conservation  pool  level." 

Comment:  "A  systematic  survey  does  not  provide  protection  of 

tr rheological  resources,  but  it  does  provide  information  which  can 
•  used  to  mitigate  the  impact  on  these  resources." 

fr espouse:  The  subject  sentence  was  revised  to  read  "Mitigation 
•  •  impacts  on  these  resources  can  best  be  accomplished  by  con- 
i  ystematic  survey  .  .  ." 
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Comment :  "The  discussion  of  mitigation  measures  to  relieve 
adverse  impacts  is  not  adequate.  The  discussion  should  include 
measures  to  be  taken  to  avoid  pollution  from  sanitary  facilities,  as 
this  is  one  adverse  impact  that  can  be  largely  avoided  by  pro¬ 
vision  and  care  of  sanitary  facilities.  The  discussion  should 
include  more  detail  on  soil  compaction,  vegetation  damage,  soil 
erosion  and  sedimentation,  and  measures  to  be  taken  to  mitigate 
the  impacts . " 

Response;  Mitigation  measures  for  possible  water  pollution 
resulting  from  sanitary  facilities  include  providing  sewage  treat¬ 
ment  facilities  based  upon  the  best  available,  practical,  and 
economical  treatment  and  disposal  system  that  meets  Federal,  state, 
and  local  requirements.  Mitigation  measures  for  impacts  on  vege¬ 
tation  will  include  a  comprehensive  forest  and  vegetative  management 
program.  In  the  recreational  areas ,  trees,  shrubs,  grasses,  and 
ground  cover  will  be  planted  as  early  as  possible  in  order  that 
reasonable  growth  can  occur  prior  to  development  for  public  use. 
Vegetation  that  can  withstand  heavy  use  will  be  favored  in  order  to 
preserve  the  beauty  of  the  recreation  areas.  Additional  mitigation 
measures  for  vegetation  and  sanitary  facility  impacts  were  added  to 
section  IV  in  the  paragraphs  on  vegetation  and  recreational  resources. 

Conment;  "Adverse  Impacts  on  the  Lewisville  Lake  Project. 
Archeological  sites  to  be  inundated  should  be  listed  as  an  adverse 
effect. " 

Response:  A  paragraph  to  cover  this  adverse  effect  was  included 
in  section  IV. 

Comment:  "Page  V-5,  paragraph  (g) .  This  paragraph  contains  the 
only  reference  in  the  draft  statement  to  pipelines  which  will  have 
to  be  abandoned  or  relocated.  These  should  be  described  and  dis¬ 
cussed  as  appropriate  in  the  sections  concerning  the  'Project 
Description',  'Environmental  Setting  Without  the  Project',  and  'The 
Environmental  Impact  of  the  Proposed  Action'." 

Response :  The  specific  roads,  communication  and  utility  lines, 
railroad,  and  cemetery  that  would  require  relocation,  alteration, 
or  modification  resulting  from  the  proposed  project  have  been 
included  in  sections  II  and  III. 

Comment:  "Page  V-7,  Detrimental  Aspects.  In  this  context, 

'procrastination'  of  salvage  of  archeological  resources  cannot  be 
considered  a  detrimental  aspect  of  the  no-action  alternative." 

Response:  This  sentence  was  removed  from  the  subject  paragraph. 

Comment:  "Page  V-89,  Table  V-19.  The  'No-Action'  figure  for 
Amphibians  and  Reptiles  does  not  seem  to  conform  to  figures  used 
for  the  other  elements." 
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Response;  This  error  was  noted  and  corrected. 

(17)  Texas  Department  of  Agriculture. 

Comment:  "He  believe  an  excellent  job  has  been  done  in  the 
design  of  this  project  and  in  the  preparation  of  the  environmental 
impact  statement." 

(18)  General  Land  Office ,  State  of  Texas. 

Comment ;  "While  we  have  no  specific  arguments  with  this  project, 
there  is  concern  with  each  and  every  stream  impoundment  in  regard  to 
the  overall  effect  this  retention  has  on  the  inflow  of  fresh  water 
to  our  bays  and  estuaries.  There  are  presently  studies  underway 
which  will  hoepfully  (sic)  give  us  data  relating  to  minimum 
requirements  for  our  bays.  Soon  we  may  be  able  to  speak  more 
directly  to  this  question." 

Response :  The  Corps  of  Engineers  is  vitally  interested  in  the 
results  of  the  mentioned  studies  and  hopes  that  the  data  will  be 
useful  for  future  water  resources  planning. 

(19)  Texas  Parks  and  Wildlife  Department. 

Comment ;  "The  54,600  acres  at  maximum  water  surface  referenced 
paragraph  2,  section  I,  .  .  .  appears  to  be  in  conflict  with  figures 
presented  in  the  summary  and  an  page  1-5." 

Response :  In  the  initial  planning  and  design  stages  of  the 
proposed  project,  hydrological  data  and  computations  determined 
that  54,600  acres  at  elevation  655.2  feet  msl  would  be  flooded 
during  the  largest  probable  rain  to  fall  within  the  Aubrey  water¬ 
shed,  i.e.,  about  28  inches  of  rain  in  48  hours.  The  probability 
of  a  rain  of  this  magnitude  is  very  remote;  however,  it  would  flood 
this  additional  area  above  the  flood  control  pool  elevation  of 
636.0  feet  msl  because  more  water  would  be  entering  the  watershed 
than  could  escape  through  the  100  foot  wide  spillway.  To  aid  in 
reducing  the  "apparent  conflict"  between  amounts  of  land,  the 
sentence  in  section  Z,  paragraph  2,  was  revised  to  read  "The 
maximum  design' water  sarfaoe  area  for  the  proposed  project  was 
determined  to  be  54,600  eons  at  elevation  655.2  feet  msl."  The 
summary  figure  of  25,200  acres  is  the  lake  surface  acreage  at  the 
conservation  pool  elevation  of  627.0  feet  msl.  The  43,560  acres 
in  section  I,  paragraph  4b,  is  the  total  number  of  acres  to  be 
acquired  by  the  Federal  Government  for  all  purposes  of  the  Aubrey 
project . 

C peasant i  "The  topic  in  Section  I  of  the  initial  reduction  in 
fish  productivity  needs  more  discussion. ” 
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Response :  The  statement  of  reduced  productivity  has  been 
determined  to  be  inaccurate  and  has  been  deleted. 

Comment:  "Section  I,  paragraph  5b.  Consideration  should  be 

given  to  the  establishment  of  native  vegetation  on  those  areas  where 
heavy  visitation  is  not  expected." 

Response:  Some  of  the  same  sentiments  cure  expressed  in 
section  III*  paragraph  3a (2). 

Comment:  "Page  11-50,  Paragraph  b.  Waterfowl  Species.  The 
presence  of  a  nesting  woodduck  population  should  be  noted." 

Response :  Concur.  This  particular  species  has  been  included 
in  the  discussion. 

Comnent:  "The  second  sentence  of  Section  II,  paragraph  llh(3) 

should  be  revised  to  include ,  ' .  .  . ,  and  damages  resulting  from 
floods  will  likely  increase  if  unrestricted  urban  development  in 
flood  plain  areas  continues . ' " 

Response :  Concur.  The  sentence  has  been  revised. 

Comment :  "To  imply  that  the  inundation  of  thousands  of  acres  of 
agricultural  land  and  wildlife  habitat  can  be  construed  as  an 
environmental  improvement  is,  indeed,  subject  to  question." 

Response :  Resource  development  is  generally  based  on  a  system 
of  "trade-offs"  whereby  some  elements  of  the  environment  are  re¬ 
duced  in  quantity  to  increase  the  quantity  of  others.  Very  seldom 
is  any  one  element  completely  lost.  In  this  case,  some  agricultural 
land  and  wildlife  habitat  are  traded  for  an  increased  amount  of 
water  necessary  to  sustain  all  organisms  and  maintain  the  existing 
and  predicted  standard  of  health  and  happiness. 

Comnent :  ”...  the  background  information  which  would  permit  a 

specific  critique  (of  the  EES)  could  only  be  obtained  under  a  system 
of  close  coordination  where  the  Department  has  representation  during 
the  early  stages  of  plan  formulation.  .  .  .  We  do,  however,  strongly 
criticize  the  lack  of  timely  coordination  of  this  matter  with  the 
Department  ...  To  insure  that  all  interests  are  provided  an 
opportunity  to  be  heard,  it  is  imperative  that  organizations  having 
professional  expertise  in  the  areas  of  concern  and  representing  a 
broad  spectrum  of  interest  be  included  in  the  formulation  of  such 
evaluations . " 

Response:  The  use  of  the  Battelle-Columbus  Environmental 
Evaluation  System  on  the  Aubrey  project  was  an  experiment  to  deter¬ 
mine  if  it  could  be  utilized  to  display  the  environmental  elements  of 
a  water  resource  project  in  the  north  central  Texas  area.  This 
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experimented  study  was  contracted  to  the  Institute  for  Environ¬ 
mental  Studies  at  North  Texas  State  University,  Denton,  Texas.  The 
institute  was  selected  because  it  is  located  in  the  general  vicinity 
of  the  project,  it  had  access  to  the  expertise  needed  to  make  the 
evaluation,  and  it  could  be  as  Objective  as  any  other  evaluator. 

Comnent:  "lhe  discussion  (in  Section  III,  pages  25-27, 
paragraph  C)  referring  to  a  shift  in  waterfowl  populations  from 
the  Mississippi  River  Wetlands  should  be  omitted,  unless  specific 
information  documenting  this  assumption  can  be  provided." 

Response :  This  discussion  has  been  deleted  from  the  final 
environmental  impact  statement. 

b.  Nongovernmental  entities.  The  coordination  requirements 
set  forth  in  Public  Law  91-190  (25)  ,  state  that  copies  of  draft 
environmental  impact  statements  will  be  made  available  for  comnent 
to  certain  institutions  and  individuals .  In  accordance  with 
these  guidelines,  those  institutions  and  individuals  having 
expertise  or  interest  in  any  and  all  aspects  of  the  proposed 
project  were  asked  to  review  and  comment  on  the  accuracy  of  the 
information  contained  in  the  Statement,  lhe  comments  received  have 
been  reviewed  and  evalu&edj  and,  where  applicable,  incorporated  in 
this  statement.  The  views  of  the  groups  or  individuals  replying  are 
included  below,  and  copies  of  their  letters  are  incorporated  in  this 
section. 

(1)  Sierra  Club ,  Lone  Star  Chapter. 

Comment:  **We  urge  that  hydrological  data  on  the  impact  of  the 
proposed  project  on  the  estuaries  of  Galveston  and  Trinity  Bays  be 
obtained,  and  included  in  the  Final  Statement." 

Response :  Project  related  effects  on  water  quality  and  supply 
in  the  area  downstream  from  the  proposed  project  to  the  Gulf  of 
Mexico  have  been  incorporated  in  section  III. 

Comment:  "We  urge  that  an  adequate  Archeological  exploration  be 
conducted,  and  the  results  included  in  the  Final  Environmental 
Statement. " 

Response:  '  Further  archeological  explorations  will  be  encouraged 
and  conducted  by  cfudlliied  scientists .  This  is  assured  by  Executive 
Order  11593,  "Protection  and  Enhancement  of  the  Cultural  Environ¬ 
ment,"  and  Federal  laws.  Because  of  the  scope  of  work,  and  the  work 
schedule  of  the  National  Park  Service,  a  comprehensive  archeological 
exploration  and  salvage  program  will  not  be  accomplished  until  it 
is  definite  that  tbd  project  will  be  constructed.  Additionally, 
many  archeologist*  prefer-  that  sites  be  left  undisturbed  until  the 
last  passible  moment  because  the  methodology  of  salvaging  and 
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preserving  archeological  resources  is  continually  becoming  more 
sophisticated,  enabling  more  data  to  be  obtained  from  each  site. 


i 

4  r 


(2)  Trinity  Improvement  Association. 

Comment:  "The  optimum  project,  as  proposed,  would  produce  the 
greatest  positive  impact  and  benefits.” 

(3)  Southern  Methodist  University,  Department  of  Anthropology. 
Archaeology  Research  Program. 

Comment :  "The  Draft  Environmental  Impact  Statement  for  Aubrey 
Lake  includes  a  balanced  approach  to  the  archaeological  resources 
which  will  be  affected  by  the  Aubrey  Lake  project.  .  .  the  neces¬ 
sary  studies  of  the  nonrenewable  evidence  of  man's  past  contained 
at  Aubrey  Lake  will  be  recorded  and  preserved  through  the 
coordinated  efforts  of  all  agencies  involved  with  the  project." 

(4)  North  Texas  State  University,  Institute  for  Environmental 
Studies . 

Comment:  "...  since  most  of  our  comments  concern  style,  and 
there  are  no  apparent  conflicts  with  our  report,  we  can  make  no 
serious  criticism  of  the  draft . " 

(5)  Denton  County  Historical  Survey  Ccaanittee. 

Comment:  "We  are  very  anxious  to  see  that  historical  markers 

are  placed  at  appropriate  places  so  that  the  historical  significance 
of  cemeteries  and  old  abandoned  communities  might  not  be  lost." 

Response :  The  Corps  of  Engineers  will  work  closely  with  agen¬ 
cies  and  groups  interested  in  the  history  and  archeology  of  the 
area  to  assure  that  significant  items  and  sites  of  historical  events 
are  marked  and  recorded  for  posterity. 

(6)  Texas  Archeological  Society. 

Comment:  "The  section  Possible  Sites ,  page  11-66,  concerns  the 
early  man  material  found  at  the  Lewisville  Site  during  its  construc¬ 
tion.  I  would  like  to  see  a  little  more  emphasis  placed  on  the 
possibility  of  similar  sites  being  in  the  Aubrey  Lake  construction 
area.  Also,  cooperation  of  the  Corps  in  allowing  reasonable  time 
for  excavation  if  such  deep  sites  are  found  during  construction." 

Response:  The  following  sentence  has  been  added  to  section  III, 
paragraph  6c:  "Because  of  the  significant  archeological  finds 
uncovered  during  excavation  activities  connected  with  construction 
of  Lewisville  Dam  and  the  possibility  of  uncovering  similar  finds  in 
the  proposed  Aubrey  Dam  area,  care  will  be  exercised  during 
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excavation  operations  at  Aubrey  Lake  to  bring  any  material  suspected 
o£  being  of  archeological  value  to  the  attention  of  qualified 
archeologists  for  evaluation  and  salvage." 

Comment:  "in  Appendix  F  and  G  the  same  site  designation  numbers 
appear  to  be  allotted  to  different  sites*  ie.  sites  designated  as 
41DN4  through  15  seem  to  be  assigned  to  sites  both  in  the  Aubrey  and 
Lewisville  Lake  areas." 

Response :  In  section  III,  paragraph  6b  has  been  extended  as 
follows:  "Sites  designated  as  41DN4  through  41DN15  in  this 
appendix  are  not  to  be  confused  with  the  sites  in  appendix  G 
carrying  identical  designations."  Also,  in  section  III,  para¬ 
graph  14e,  the  following  sentence  was  added:  "Sites  designated  as 
41DN4  through  41DN15  in  this  appendix  are  not  the  same  sites 
carrying  identical  designations  in  appendix  F." 

(7)  League  of  Women  Voters  of  Dallas. 

Comment:  "Soma  information  is  given  concerning  water  needs  and 
possible  sources  for  Dallas  and  its  customer  cities;  however,  it  is 
not  made  clear  whether  all  of  the  water  supply  from  Aubrey  will  be 
allocated  to  Dallas." 

Response :  Tentative  agreements  allocate  74  percent  of  the  water 
supply  storage  from  Aubrey  Lake  to  the  city  of  Dallas  and  26  percent 
to  the  city  of  Denton. 

Comment:  "'The  proposed  Aubrey  Lake  would  develop  an  estimated 
dependable  yield  of  67.2  mgd  under  1985  conditions,  and  60.1  mgd  at 
year  2085  conditions.'  (pp.  V  59-61)" 

Response :  This  data  was  incorrect.  It  has  been  corrected  to 
comply  with  previous  statements  of  84  and  75.6  mgd,  respectively. 

Co— lent:  "While  such  proposals  as  the  Elm  Fork  and  Trinity 
River  greenbelts  are  not  viable  alternatives  to  Aubrey  Lake,  since 
they  lack  the  water  supply  component,  we  hope  that  they  will  be 
considered  in  preparation  of  future  Corps  proposals  for  the 
watershed." 

Response »  A  similar  proposal  is  discussed  as  a  single  purpose 
fish  and  wildlife  alternative  in  section  V  entitled  "Environmental 
Corridor  Between  Aubrey  and  Lewisville  Lakes." 

(8)  Texas  Committee  on  Natural  Resources. 

Co— mnti  "The  Corps  Draft  Environmental  Impact  Statement.  .  . 
is  curiously  circumspect  with  regard  to  the  destruction  of  flora 
and  fauna  within  the  sone  of  the  lake.  For  instance,  at  several 
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points  within  the  statement,  sections  containing  comment  on  the 
biological  effects  of  the  project  literally  dismiss  the  importance 
of  preserving  'mammals  rare  to  this  area,  but  common  in  the  rest  of 
the  united  states . ' " 

Response:  In  the  sentence  referred  to,  the  phrase  "in 
occurrence"  following  the  word  "rare"  was  inadvertently  omitted. 

When  the  study  team  from  the  Institute  for  Environmental  Studies  at 
North  Texas  State  University  made  a  summary  of  the  mammals  present 
in  the  project  area  during  the  study  period,  they  termed  9  of  the 
26  species  encountered  "rare  in  occurrence."  In  any  defined  area, 
certain  mammals  will  be  sighted  less  often  than  others  because 
their  position  in  the  ecological  pyramid  or  the  suitability  of  the 
habitat  may  limit  their  numbers.  Appendix  D  and  the  sentence  in 
section  II,  paragraph  4b (4) (b) ,  have  been  revised  accordingly. 

Comment:  "Also  conspicuously  prominent  as  a  detrimental  factor 
is  the  manipulation  ...  of  the  East  Cross  Timbers  Physiographic 
Region.  This  unique  ecosystem  has  already  been  decimated,  and 
further  action  could  forever  remove  what  must  be  considered  as  a 
special  element  of  the  environment . " 

Response :  In  section  III,  paragraph  3a (2),  there  is  a  discussion 
of  the  loss  of  a  portion  of  the  East  Cross  Timbers.  It  states,  in 
part,  "...  establishment  of  areas  around  the  reservoir  which  are 
restricted  from  certain  uses  such  as  grazing,  indiscriminant  cutting, 
and  vehicular  traffic  will  permit  restoration  and  preservation  of 
some  of  the  unique  forests  of  this  area,  and  will  make  them  available 
to  more  people  in  the  future."  Although  the  project  will  cause  the 
loss  of  a  portion  of  this  area,  the  area  remaining  can  be  preserved" 
through  proper  land  use  planning  and  management.  Taking  no  action 
at  all  -  not  constructing  the  project  -  would  not  automatically 
insure  preservation  of  this  area  since  it  is  contained  within  many 
private  landholdings.  Thus,  no  single  land  use  policy  can  be 
expected  to  prevail,  and  it  is  likely  the  landowners  may  have 
other  uses  planned  for  these  areas. 

Comment:  "In  the  Statement  much  is  made  of  the  fact  that  the 
proposed  lake  may  possibly  serve  as  a  way  station  for  migratory 
waterfowl  venturing  through  the  Central  Flyway.  Yet  only  the  most 
tenuous  kinds  of  evidence  exist  to  justify  this  position." 

Response :  We  have  no  way  of  ascertaining  that  Aubrey  Lake  will 
attract  migratory  waterfowl.  We  can  only  state  that  with  the 
presence  of  available  water,  the  possibility  exists  that  Aubrey  Lake 
could  be  used  as  a  rest  area  and  could  "shortstop"  a  percentage  of 
the  waterfowl  during  north  and  south  migrations.  The  discussion  on 
the  possible  shift  from  the  Mississippi  to  the  Central  Flyway  has 
been  deleted. 
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Comment :  "Significant  interest  in  the  archaeological  resources 
of  the  proposed  area  of  inundation  exists  ...  Yet,  apparently,  no 
archaeological  organization  has  been  able  to  mount  a  full  field 
survey  of  all  of  the  identified  sites,  nor  have  efforts  been  made 
to  identify  further  sites.  Surely,  the  destruction  of  such  a  large 
number  of  sites,  without  proper  evaluation,  cannot  be  shrugged  off 
so  easily  as  is  done  in  the  Statement." 

Response :  The  question  of  further  evaluation  and  salvage  of 
archeological  resources  in  the  Aubrey  Lake  area  is  addressed  in  the 
response  to  the  comment  from  Mr.  Bob  Turner  of  the  Texas  Archeological 
Society.  Also,  the  protection  which  will  be  afforded  archeological 
resources,  and  the  process  which  will  be  followed  in  evaluating  and 
salvaging  them  under  Federal  law  and  Executive  Order  11593, 

"Protection  and  Enhancement  of  the  Cultural  Environment,"  are 
discussed  in  reply  to  a  comment  by  the  Lone  Star  Chapter  of  the  Sierra 
Club.  Basically,  further  archeological  explorations  will  be  en¬ 
couraged  and  will  be  conducted  by  qualified  scientists  when  it  is 
definite  that  the  project  will  be  constructed. 

Comment;  "Immediately,  however,  we  can  fear  for  all  of  the 
'positive  aesthetic  benefits'  mentioned  in  the  Draft  Statement,  for 
uncontrolled  development  around  Aubrey  Lake  may  utterly  denigrate 
these  positive  values.  Unstructured  development  on  and  around  the 
shores  of  the  reservoir  might  well  lead  to  clutter  and  unacceptable 
population  density." 

Response :  The  land  bordering  Aubrey  Lake  and  extending  landward 
to  the  guide  taking  line  will  be  administered  under  the  operation 
and  maintenance  program  of  the  Corps  of  Engineers.  This  program 
contains  strict  guidelines  for  land  use  management  and  development. 

The  State  of  Texas  does  have  a  law  which  requires  the  setting  of 
septic  tanks  and  leaching  fields  a  distance  away  from  a  water 
supply  impoundment.  The  distance  is  determined  by  the  percolative 
qualities  of  the  soils  into  which  the  tank  and  field  are  to  be 
constructed.  Through  enforcement  of  this  regulation,  the 
degradation  of  the  good  quality  Aubrey  Lake  water  would  be  minimized. 
In  addition,  all  point  source  discharges,  including  industrial, 
public,  and  private  discharges,  that  may  exist  in  the  watershed  will 
be  controlled  by  interim  permit  from  the  Environmental  Protection 
Agency  through  the  National  Pollutant  Discharge  Elimination  System 
(NPDES)  instituted  pursuant  to  sections  402  and  405  of  PL  92-500. 

If  findings  by  the  Texas  Water  Quality  Board  indicate  that  private 
sewage  facilities  such  as  septic  tanks  cause,  or  may  cause, 
pollution,  the  Texas  Water  Quality  Board  may  delegate  regulating 
power  over  these  types  of  facilities  to  the  concerned  counties 
under  sections  21.083  and  21.084  of  the  Texas  Water  Quality  Act. 

Solid  waste  disposal  activities  at  sites  such  as  garbage  dumps, 
landfills,  and  auto  junkyards  are  under  the  individual  or  joint 
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control  o£  the  Texas  Water  Quality  Board,  Texas  State  Department 
of  Health,  and  the  affected  counties,  pursuant  to  the  Texas  Solid 
Waste  Disposal  Act  of  1969,  as  amended. 


Comment :  "The  language  of  the  system  is  used  to  impute  quanti¬ 
tative  values  to  essentially  qualitative  kinds  of  aesthetic  values. 

In  general,  these  values  with  reference  to  the  Aubrey  project  are  in 
no  way  adequately  explained  by  the  Environmental  Evaluation  system." 

Response:  Esthetic  values  are  intangibles.  Their  qualities  and 
quantities  are  evaluated  on  the  basis  of  the  observer's  previous 
sensory  perceptions,  education,  and  sensitivity.  Therefore,  it  is 
understandable  that  it  is  difficult  to  arrive  at  the  same  evaluation 
of  the  proposed  project's  esthetic  values  in  quantitative  terms. 

Comment :  "Speculative  recreational  and  commercial  use  has 
wreaked  havoc  at  several  other  Corps  lakes  in  the  area." 

Response :  The  general  observation  that  speculative  recreational 
and  commercial  use  has  wreaked  havoc  at  several  other  Corps  lakes 
(also  non-Corps)  in  this  area  is  correct.  This  recognized  fact 
has  been,  and  is,  of  continuing  concern  to  the  Corps  and  other 
agencies  having  responsibility  for  control  and  maintenance  of 
surface  water  impoundments  available  for  use  by  the  general  public. 

In  section  III,  paragraph  3a,  of  the  statement,  the  potential 
adverse  or  negative  impact  on  natural  terrestrial  vegetation  is 
recognized.  It  is  pointed  out  that  areas  around  the  reservoir  will 
be  restricted  to  prevent  deterioration  through  general  abuse, 
overgrazing,  indiscriminant  cutting,  and  vehicular  traffic  in  an 
effort  to  preserve  and  restore  the  unique  timber  and  other  vegetation 
of  the  area.  In  section  III,  under  Recreational  Elements, 
additional  discussion  is  directed  toward  environmental  degradation 
which  is  expected  to  occur  to  vegetation  from  foot  and  vehicular 
traffic  from  the  more  than  6  million  estimated  annual  visits  to  the 
project . 

Comment :  "Understandably ,  many  social  interactions  to  be  found 
within  the  lake  area  will  be  uprooted  and  destroyed.  To 
gratuitously  alter  a  human  community  is  never  to  be  treated  so 
lightly  as  in  the  Statement." 

Response :  In  section  II,  paragraph  7,  social  interactions  are 
discussed  in  detail,  together  with  descriptions  of  existing 
churches,  schools,  and  transportation  routes  in  the  area  and  the 
impact  of  Aubrey  Lake  construction.  In  section  III,  specific  impact 
information  is  presented  on  social  and  cultural  elements,  as 
determined  by  the  field  surveys  and  investigations  completed  in  the 
area.  Information  presented  in  paragraph  8  covers  the  project 
related  impacts  of  social  interactions  expected  to  be  uprooted  or 
destroyed  by  the  lake. 
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Cob— nt i  "To  construct  the  lake  la  also  to  alter  the  economy  of 
the  area.  Agriculture  and  commercial  activities  will  probably  be 
replaced  by  recreatlonally  oriented  endeavors  .  .  •  Care  needs  to 
be  taken  so  as  to  not  underestimate  the  potential  of  present 
economic  use  or  to  overestimate  future  income  to  be  derived  from  the 
project.  .  .  Also,  more  information  needs  to  be  drawn  up  concerning 
future  economic  benefits  which  will  offset  the  projected  loss  of 
income  forecast  due  to  inundation  of  productive  lands  and  commercial 
establishments . " 

Response ;  The  observation  that  construction  of  the  lake  will 
alter  the  economy  of  the  area  is  consistent  with  results  of  this 
district's  studies  from  which  information  is  presented  in  the  various 
sections  of  this  statement  and  throughout  its  companion  document,  the 
general  design  memorandum.  Evaluation  of  the  economic  effect  of  the 
proposed  lake  includes  calculations  of  the  monetary  value  of  net 
income  lost  on  lands  to  be  inundated.  This  value  constitutes  a 
negative  project  benefit.  It  is  coopered  with  the  annual  value  of 
the  estimated  cost  of  lands  and  the  larger  amount  used  as  a  cost  of 
the  project  to  insure  conservatism  in  the  economic  evaluation. 
Estimates  are  not  made  of  future  income  derived  from  recreationally 
oriented  endeavors  which  are  expected  to  replace  some  existing 
agriculture  and  commercial  activities. 

While  these  activities  will  contribute  to  the  altered  or  trans¬ 
formed  economy  of  the  area,  they,  in  the  main,  are  secondary  in 
nature  and  are  restricted  from  use  in  determination  of  economic 
justification  of  the  project.  Consequently,  treatment  of  these 
types  of  potential  economic  effects,  either  induced  by  or  stemming 
from  the  project,  is  limited  to  recognition  in  descriptive  terms, 
based  on  experience  from  similar  developments.  Evaluation  of 
primary  benefits  expected  to  accrue  from  the  project  purposes  of 
water  conservation,  recreation,  and  fish  and  wildlife  are  summarized 
in  table  1-2. 


<»>  National  wildlife  Federation . 

Co— nti  "Is  there  a  Master  Plan  relative  to  the  water  supply 
for  the  area  or  lp  .the  planning  piecemeal?" 

'  1 ?  a*  ■ 

ns— Si  rW*m.  app^warel  long  range  water  supply  plans  in 
existenoa,  a.g.  *  Jjttana^fiP  the  city  of  Dallas,  the  Water  Rights 
Commission ,  the  North  Central  Texas  Council  of  Governments,  and  the 
Trinity  River  Authority.. 

Comment:  ."M^a-^tian  of  energy  insufficiency  we  feel  that 
recreation,  bae^'^'jg^cut  jaator  boating  and  extensive  recreational 
travel-. by  aAfc»p<^j^RU^',fttoerihiles  should  be  curtailed.” 


Response:  Concur.  This  position  advocates  the  necessity  for 
providing  recreational  opportunities  such  as  Aubrey  Lake.  Located 
very  close  to  the  metroplex,  Aubrey  Lake  would  add  in  limiting 
travel  time  and  reducing  fuel  consumption. 

Comment:  "The  Aubrey  Lake  plan,  if  implemented,  would  give  the 

'kiss  of  death'  to  existing  stream  fisheries  or  future  stream 
fishers  of  the  system." 

Response :  The  joint  operations  of  Aubrey  and  Lewisville  Lakes 
for  downstream  needs  could  require  frequent  releases  from  Aubrey 
Lake.  These  releases,  together  with  sediment  reductions  below  the 
dam  and  in  Lewisville  Lake,  would  improve  the  fish  habitat  in  both 
areas.  Water  releases  from  Aubrey  Lake  will  attract  and  concentrate 
fish  in  the  discharge  channel  and  stilling  basin. 

Comment:  "We  fail  to  find  evidence  that  the  sister  impoundments 

are  quality  fisheries  and  cannot  conceive  of  the  Aubrey  Lake  being 
any  different." 

Response:  Lewisville  Lake  supports  a  fair  to  poor  quality 
fishery  and  receives  approximately  650,000  visitations  annually  for 
fishing.  Initially,  Aubrey  Lake  would  produce  mainly  game  species, 
and  intensive  fishing  is  anticipated.  In  time,  both  the  game 
species  and  sport  fishing  success  would  be  reduced.  Most  of  the 
f  hermen  from  the  Dallas-Fort  Worth-Denton  area  who  now  fish  in 
L  on,  Grapevine,  Lewisville,  and  Texoma  Lakes  would  use  Aubrey 
Lake.  An  estimated  500,000  man-days  of  fishing  annually  would 
occur. 

Comment:  "Ihe  draft  does  not  give  sufficient  statistical  data 

to  support  the  assumption  that  capping  of  wells  in  the  Toledo  Bend 
Reservoir  is  totally  reliable." 

Response:  It  is  not  our  belief  that  any  statistical  data  would 

be  sufficient  to  prove  the  capping  of  wells  will  be  "totally 
reliable."  We  do  believe,  as  stated  in  the  report,  that  it  is 
highly  unlikely  that  any  oil  seepage  will  occur  and  that  all  of  the 
wells  that  would  be  inundated  will  also  be  capped  and  plugged  in 
accordance  with  the  regulations  and  specifications  of  the  Texas 
Railroad  Commission. 

Comment:  "As  a  group  we  challenge  table  II-5.  There  is  too 
much  of  a  lack  of  clarity  and  substantiation  for  us  to  be  in 
agreement.  In  fact,  we  question  the  validity  of  the  tables  in 
general . " 

Response :  The  data  in  table  II-5  are  used  to  demonstrate  the 
fact  that  the  average  evaporation  rate  is  usually  higher  in  the 
summer  months  when  compared  to  winter  months.  We  fail  to  understand 
the  reason  for  challenging  this  fact  and/or  table,  or  any  other 


VIII-51 


table  in  the  document,  for  lack  of  clarity  or  substantiation.  The 
accompanying  explanation,  paragraph  3c(2) (e) ,  section  II,  includes 
the  sources  and  methods  used  for  estimating  the  average  net  annual 
evaporation  loss.  Furthermore,  the  data  in  table  II-5,  and  all 
other  tables,  can  easily  be  substantiated  from  the  records,  reports, 
literature,  etc.  from  which  they  were  computed  or  taken. 

Comment:  "We  sincerely  feel  .  .  .  that  the  best  alternative 

would  be  NO  ACTION!" 

Response :  The  "no  action"  alternative  would  not  provide  a 
dependable  water  supply,  which  is  an  authorized  purpose  that  should 
be  recognized  as  an  integral  part  of  the  selected  alternative. 

Comment:  "Paragraph  3a  states  that  84,000,000  gallons  of  water 

per  day  will  be  available  for  municipal  and  industrial  uses.  There 
is  no  data  in  the  proposal  that  demonstrates  the  need  for  this 
amount  of  water." 

Response :  A  detailed  outline,  section  II,  paragraph  llh(l),  on 
the  Dallas  long  range  water  supply  demonstrates  a  water  deficit  of 
134  mgd  by  the  year  2000. 

Comment:  "We  find  insufficiency  of  evidence  to  support  the 

6.24  million  recreation  user-days  per  year.  For  one  thing  there 
will  only  be  11  sites  developed  and  further  one  cannot  expect 
quality  recreation  at  the  maximum  number.  People  leave  a  city  to 
escape  a  crowd  and  not  to  join  one  or  else  they  attend  a  carnival." 

Response :  The  estimate  of  recreational  use  for  Aubrey  Lake  is 
based  primarily  on  the  anticipated  recreational  activities  of  the 
people  within  the  market  area  (i.e.,  the  geographical  area  from 
which  80  percent  or  more  of  the  day-use  would  originate) ,  their 
needs  for  outdoor  water  oriented  recreational  experiences,  and  the 
resources  available  to  meet  these  needs.  Determination  of 
recreation  needs  was  based  on  current  ard  projected  participation 
rates.  Table  VII 1-3  presents  data  on  projected  unsatisfied 
recreation  needs  for  the  market  area . 

Table  VIII- 3 

PROJECTED  UNSATISFIED  RECREATION  NEEDS 
(in  annual  recreation-days) 

1980  1990  2000  2010  2020 

3,432,551  5,105,540  7,158,338  9,645,353  12,593,418 

On  the  basis  of  experience  at  other  projects ,  it  is  obvious 
that  the  Aubrey  project  would  not  have  the  capacity  to  accommodate 
visitation  of  this  magnitude  indicated  for  the  market  area  without 
resource  deterioration.  Therefore,  optimum  capacity  for  the  lake, 
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6,240,000,  was  based  on  an  analysis  of  the  aspects  of  size,  location, 
sustained  ecological  balance,  and  other  characteristics  of  the 
proposed  project.  In  the  final  analysis,  Aubrey  Lake  would  not  only 
reduce  overcrowding,  but  would  fulfill  many  of  the  unsatisfied 
recreation  needs  and  provide  a  better  variety  of  recreational 
activities  as  well. 

Comne nt:  "We  also  feel  that  pollution  control  at  the  11 

recreational  sites  has  been  skimmed  over." 

Response :  Pollution  control  at  all  Corps  of  Engineers  lakes  must 
meet  State  and  Federal  requirements.  All  possible  efforts  will  be 
made  to  prevent  pollution  of  the  lake  water  from  recreational 
activities.  Pollution  will  be  discouraged  by  (a)  education  of  the 
public,  (b)  provision  of  conveniently  located  trash  receptacles, 

(c)  availability  of  litter  bags  for  boats  and  recreational  vehicles, 
and  (d)  the  presence  of  custodial  patrols. 

Comment:  The  NEPA  statement  draft  does  not  answer  many  questions 
about  the  existing  impoundments  in  the  area.  Are  the  available 
recreation  use  days  utilized?  How  well?" 

Response :  There  are  millions  of  people  using  the  current  lakes 
and  facilities  which  are  available  in  the  market  area.  The  Corps  of 
Engineers  is  the  largest  supplier  of  water  oriented  outdoor 
recreation  resources  in  the  market  area,  with  lakes  totaling  141,060 
surface  acres  at  their  normal  recreation  pools.  Municipal  water 
supply  lakes  constitute  another  51,947  surface  acres.  Most  of  the 
Corps  of  Engineers  lakes  are  approaching  or  exceeding  optimum  visi¬ 
tation,  based  on  present  recreation  development.  Lakes  constructed 
by  agencies  other  than  the  Corps  of  Engineers  have  made  only  limited 
provisions  for  recreational  development. 

Comment:  "If  Aubrey  Lake  were  to  be  constructed,  how  many  miles 

of  streams  would  remain  to  be  utilized  recreationally? " 

Response :  About  65  miles  of  the  Elm  Fork  and  numerous  miles  of 
smaller  tributary  streams  would  remain  to  be  utilized  for  recreational 
purposes . 

Comment:  "We  further  suggest  that  surface  water  use  conflicts, 

such  as  frictions  between  fishermen,  swimmers,  boaters  and  water 
skiers  have  not  been  considered." 

Response ;  A  water  use  plan  will  be  prepared  and  presented  in  the 
master  plan  for  Aubrey  Lake.  The  objective  of  the  plan  will  be  to 
minimize  safety  hazards  while  allowing  maximum  utilization  of  all 
water  areas  available.  The  plans  will  indicate  low  speed  areas, 
uncleared  areas,  shallow  areas,  low  pool  hazards,  and  restricted 
areas . 
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Comnent:  "Could  the  stated  purposes  of  water  conservation  and 

recreation  be  as  well  or  better  served  by  using  one  of  the  alternative 
plans  which  meet  all  of  the  authorized  purposes?  We  feel  the  public 
needs  additional  detailed  information  on  the  alternative  plans." 

Response :  If  the  stated  purposes  could  be  as  well  or  better 
served  by  one  of  the  alternative  methods  with  the  same  or  lesser 
degree  of  adverse  social ,  economic,  and  environmental  impact,  that 
alternative  would  have  been  selected.  Evaluation  of  all  known  and 
reasonable  alternatives  to  the  Aubrey  project  was  presented  in 
section  V.  The  evaluation  of  each  alternative  included  all  known 
details,  presented  the  benefits  and  detriments  of  the  alternative, 
and  stated  the  reasons  for  selection  or  rejection  of  the  alternative. 
Had  a  more  usable  alternative  been  discovered,  this  fact  would  have 
been  included  in  the  impact  statement. 

Comment;  "Would  not  sufficient  water  supply  be  available  to  the 
Dallas -Fort  Worth  metroplex  growth  areas  by  using  the  small  impound¬ 
ments  alternative  even  though  the  projection  indicates  that  the 
first  cost  might  be  sli<#itly  higher  and  the  MGD  factor  slightly 
lower?  Projections  of  population  growth  for  the  next  few  decades 
change  daily,  often  with  some  indication  of  a  tendency  toward 
slowing  growth.  If  this  trend  is  predictive,  would  not  the  alterna¬ 
tive  which  considers  several  small  impoundments  built  over  a  longer 
period  of  time  be  more  flexible  and  responsive  to  change?  Even  if  a 
slow-down  in  population  growth  does  not  materialize,  a  recent  Dallas 
League  of  Women  Voters  study  has  indicated  that  the  Dallas  area  has 
a  sufficient  water  supply  for  the  projected  population  through  1995." 

Response :  Current  data  presented  by  Forrest  and  Cotton,  Inc.  (12) 
indicates  that  "Ihe  supply  available  through  existing  supply 
facilities  will  be  adequate  to  1980.”  Data  presented  in  this 
report,  section  II,  paragraph  llh(l),  indicates  that  Dallas  antici¬ 
pates  a  water  supply  deficit  of  about  134  mgd  by  the  year  2000. 
Reduction  of  the  Aubrey  supply  by  12.6  mgd,  as  projected  in  the  Small 
Upstream  Watershed  Projects  alternative,  section  V,  paragraph  2b (3), 
will  aggravate  this  deficit,  and  presently  there  is  no  assurance 
that  this  12.6  mgd  deficit  could  be  replaced  under  more  desirable 
cost  and  environmental  conditions.  Additionally,  a  slowdown  in 
population  growth  doesn't  necessarily  coincide  with  a  slowdown  in 
water  use  or  consumption.  Also,  the  small  impoundment  alternative 
would  convert  more  stream  associated  habitat  to  lake  associated 
habitat  than  the  Aubrey  project,  with  a  larger  quantity  of  both  aquatic 
and  terrestrial  flora  and  fauna  suffering  from  the  presence  of  the 
multitudes  of  visitors  expected  to  recreate  around  the  smaller  lakes. 
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Comment:  "Would  the  conservation  pool  level  at  Lewisville  Lake 
be  raised  less  than  the  proposed  7  feet  if  one  of  the  alternative 
plans  were  chosen?  It  appears  from  the  draft  that  the  Aubrey  Lake 
project  would  inundate  an  additional  6,400  acres  by  raising  the 
Lewisville  Lake  level.  If  any  one  of  the  alternative  plans  was  used, 
would  the  Lewisville  Lake  need  to  be  raised  7  feet?  If  not,  what 
increase  in  pool  level  would  you  estimate  for  each  of  the  alternative 
plans,  and  how  many  acres  would  be  additionally  covered  with  water 
tinder  each  alternative  plan?" 

Response:  As  noted  in  section  I,  paragraph  3,  Aubrey  and 
Lewisville  Lakes  are  planned  on  an  exchange  of  storage  basis  to 
provide  the  same  degree  of  flood  protection  as  that  presently 
afforded  by  Lewisville  Lake.  Thus,  a  portion  of  the  presently 
required  flood  storage  capacity  in  Lewisville  will  be  shifted  to 
Aubrey,  and  this  Lewisville  flood  capacity  will  then  be  employed  for 
water  conservation.  The  setting  of  the  conservation  pool  levels 
and  flood  storage  capacity  for  each  reservoir  involves  trade  off 
computations  designed  to  maximize  the  storage  capacities  and  minimize 
the  land  areas  affected.  The  raising  of  Lewisville  Lake's  conservation 
pool  to  522.0  feet  msl  and  inundation  of  6,400  acres  of  flood  pool 
represented  the  optimum  trade  off.  The  adoption  of  other  alternatives 
to  the  Aubrey  project,  such  as  no  action  or  water  importation ,  would 
permit  the  present  level  of  Lewisville  Lake  to  remain  unaffected. 
Selection  of  an  alternate  damsite  would  not  significantly  affect  the 
proposed  7  foot  pool  raise.  Since  less  of  the  watershed  above 
Lewisville  Lake  would  be  controlled  by  implementation  of  the  four 
small  impoundments  alternative,  a  somewhat  larger  flood  storage 
capacity  would  be  required  in  Lewisville  Lake. 

Comment ;  "Would  not  the  inundation  of  the  460  acres  of  land  and 
43  miles  of  streams  which  seemed  to  be  indicated  in  the  draft  to  be 
the  projected  result  of  building  the  small  impoundments  alternative 
construction  be  a  viable  trade-off  if  fewer  than  the  90  families 
scheduled  to  be  relocated  under  the  present  plan  could  be  required 
to  disrupt  their  employment,  shopping,  social,  and  cultural 
activities?" 

Response :  Basing  a  determination  of  the  desirability  of  one 
alternative  over  another  on  three  isolated  parameters  to  the 
exclusion  of  all  other  considerations  would  be  open  to  question  on 
the  basis  that  the  evaluation  procedure  was  incomplete,  that  the 
determination  reached  was  subjective,  and  that  the  requirements  by 
NEPA  were  unfilfilled.  Thus,  all  known  beneficial  or  detrimental 
factors  relating  to  a  given  alternative  must  be  considered. 

Comment:  "Would  any  or  all  of  the  26  prehistoric  and  historic 
archeological  sites  and  the  assorted  buildings  and  cemeteries  of 
historic  interest  be  saved  under  any  of  the  alternative  plans 
mentioned?  More  detailed  information  would  be  helpful  in  evaluating 
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this  potential  MVing  of  irreplaceable  sites  and  artifacts.  It 
seems  that  a  vary  low  PXU  (parameter  importance  unit)  numerical 
rating  of  these  various  alternative  plans.  There  also  seems  to  be 
very  little  supportive  information  explaining  haw  you  evaluated  the 
information  used  to  abstract  the  environmental  factors  into  the 
hierarchial  BBS  (environmental  evaluation  system)  which  used  the 
Pit)  value  system  evolved  from  the  Battelle-Columbu#  report,  it 
seems  inevitable  that  there  will  be  many  subjective  evaluations  in 
assigning  numerical  values  in  these  complex  formulas  to  the  factors 
mentioned  in  this  question." 

Response t  As  noted  in  table  1  of  appendix  G,  the  publication  of 
the  exact  location  of  archeological  sites  has  been  deliberately 
avoided  in  order  to  prevent  improper  use  of  such  information. 
Improper  use  of  this  information  generally  results  in  indiscriminate 
destruction  of  sites  by  lay  artifact  hunters.  This  does  not, 
however,  preclude  the  acquisition  of  more  precise  site  information 
from  other  informed  sources  by  parties  with  genuine  scientific 
interest  and  adequate  background  in  requisite  disciplines. 

The  question  of  subjectivity  or  bias  on  the  part  of  individuals 
participating  in  evaluations  required  by  the  EES  was  one  of  the 
significant  concerns  of  the  Battelle-Colunbus  team  that  devised  the 
EES.  Their  final  report  (51)  included  the  following  comments : 

"The  subject  of  weighting  or  ranking  of  environmental  para¬ 
meters  is  sure  to  be  controversial.  Since  it  is  impossible  to 
develop  e  completely  objective  ranking,  many  would  argue  that  no 
weighting  system  at  all  should  be  developed. 

"The  successful  evaluation  of  environmental  impacts  does 
require,  however,  seam  expression  of  the  relative  value  or  severity 
of  these  impacts.  Thus,  the  Battelle-Coluabus  project  team  has  pro¬ 
vided  a  ranking  syttemwhlch  it  feels  reflects  its  best  judgmsnt  at 
this  time.  There  is  no  question,  however,  that  further  development 
of  the  system,  field  testing,  and  inputs  from  the  Bureau  (of 
Reclamation)  will  be  necessary  to  provide  a  more  universally 
acceptable  ranking  system.  " 

A  cooperative  review  of,  the  similarities  between  the  types  of 
Bureau  of  Reclamation  projects  for  which  the  EES  was  designed  and 
the  Aubrey  project  concluded  that  the  EES  was  acceptable  and  appli¬ 
cable  to  the  Aubrey  project.  To  avoid  possible  contentions  of  bias, 
the  actual  evaluation  process  was  assigned  to  North  Texes  State 
university.  To  fuxthec  incuse  objectivity  and  repeatability,  North 
Taras  State  UnivWwlfy,  Se  noted  or  page  A-3,  retained  the  values 
assigned  by  the' tea  T  lush  us  project  tew. 

In  the  Battel be-Coluatoue  tew  procedure  for  developing  para- 
wter  waists  tor  tte  EES ,  tee  relative  importance  of  the  parameter 
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was  expressed  in  commensurate  units  (PIU)  by  quantifying  several 
individuals'  subjective  value  judgments.  These  individuals  repre¬ 
sented  diverse  disciplines  and  included  ecologists,  landscape 
architects,  social  scientists,  and  engineers.  The  freighting  tech¬ 
nique  used  was  based  on  sociopsychological  scaling  techniques  and 
the  Delphi  Procedure.  These  two  methodologies  were  used  to  produce 
a  technique  that,  in  general,  is  systematic  in  nature,  minimizes 
individual  bias ,  produces  consistent  comparisons ,  and  aids  in  the 
convergence  of  judgments.  Technical  discussions  of  the  socio¬ 
psychological  scaling  techniques  and  the  Delphi  Procedure  may  be 
found  in  the  literature  cited  in  the  Battelle-Columbus  report  ( 51) . 

Comment:  "Would  not  the  recreational  and  sports  fishing  pur¬ 
poses  discussed  in  the  draft  as  well  as  the  factors  mentioned  in 
question  #5  be  as  well  or  better  served  by  choosing  the  alternative 
of  several  small  upstream  impoundments?  It  would  seem  that  this 
alternative  might  better  serve  the  recreational  purpose  and  also 
increase  the  esthetic  value  of  the  areas  involved  as  it  would 
probably  result  in  more  shoreline,  wore  remaining  trees,  more  good 
fishing  and  camping  areas,  and  more  interesting  views  and  vistas 
than  would  the  inundation  of  one  large  area." 

Response :  The  premise  suggested,  although  subjective  in  nature, 
may  be  well  founded.  However,  it  does  not  take  all  factors  into 
consideration.  When  all  benefits  and  detriments  to  this  alternative 
were  considered,  it  was  concluded  that  detriments  outweighed  benefits 
and  the  alternative  was  rejected  as  stated  in  section  V,  para¬ 
graph  2b  (5) . 

Comment :  "Would  any  of  the  alternative  plans  serve  the  stated 
purpose  of  flood  control  better  than  the  Aubrey  Lake  project?  It 
seems  from  the  impact  statement  that  Aubrey  Lake  is  not  considered 
necessary  for  flood  control;  therefore,  it  would  be  helpful  to  know 
if  any  of  the  alternative  plans  would  serve  this  purpose." 

Response :  Flood  control  is  presently  achieved  by  Lewisville 
Lake.  As  explained  in  the  reply  to  question  3,  Aubrey  will  share  a 
portion  of  the  flood  control  function  presently  performed  by 
Lewisville  Lake.  It  is  anticipated  that  the  present  degree  of 
flood  protection  will  be  maintained  with  or  without  the  Aubrey 
project,  or  with  or  without  any  of  the  possible  alternatives. 

(11)  Advisory  Council  on  Historic  Preservation. 

Consent:  "...  the  Corps  of  Engineers  ...  should  locate, 
inventory,  and  nominate  to  the  Secretary  of  the  Interior  all  sites, 
buildings,  districts,  and  objects  under  the  agency's  jurisdiction  or 
control  that  appear  to  qualify  for  listing  on  the  National  Register 
of  Historic  Places." 
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tewonMi  A  Matting  mi  bald  with  the  Dan  ton  County  Historical 
Survey  Ccsmittee  on  2  July  1973  to  discuss  the  procedure  necessary 
for  the  restoration  and  preservation  of  the  Hannons '  house  described 
in  section  II  as  architecturally  unique  for  the  area.  Since  the 
tine  of  this  nesting/  the  necessary  paper  work  should  have  been 
submitted  to  qualify  this  house  for  listing  on  the  National  Register 
of  Historic  Places.  Our  present  intent  is  to  relocate  this  house 
and  ancillary  structures/  but  to  what  specific  site  is  still  as  yet 
undetermined. 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE _ 

P.  0.  Box  648 
Temple,  Texas  76501 


July  30,  1973 


Colonel  Floyd  H.  Henk,  District  Engineer 
Fort  Worth  District,  Corps  of  Engineers 
P.  0.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Floyd: 

We  have  completed  our  review  of  the  draft  environmental  statement  for 
Aubrey  Lake,  Elm  Fork,  Trinity  River,  Texas  which  was  transmitted  to 
us  in  a  letter  dated  July  23,  1973. 

The  environmental  statement  very  adequately  describes  the  environmental 
impact  of  the  proposed  project  as  well  as  containing  measures  to  mini¬ 
mize  adverse  effects. 

We  feel  this  statement  represents  a  cotmnendable  effort  to  carry  out  the 
letter  and  intent  of  Public  Law  91-190. 

We  appreciate  the  opportunity  to  review  and  comment  on  this  draft  statement. 
Sincerely, 


State  Conservationist 
cc: 

Dr.  T.  C.  Byerly,  Office  of  the  Secretary,  USDA,  Washington,  D.  C. 
Kenneth  E.  Grant,  SCS,  Washington,  D.  C. 
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Floyd  H.  Honk,  Colonel. 
Corp  of  Engineers 
Department  of  the  An* 

P.O.  Box  17,300 
Lport  Worth,  Texas  76102 


Dear  Colonel  Mflmfct  - 


'ill 


August  17,  1973 


The  review  has  been  completed  for  the  draft  environmental 
impact  statement  for  Aubrey  Lake,  Elm  Fork,  Trinity  River, 
Texas.  Ai shard  McHenry,  River  Basin  Specialist  and  Nathan 
Byrd,  Resource  specialist  of  the  Resource  Use  and  Manage¬ 
ment  Ollt  Of  13>6 ' RoutTifi Stefh  Area,  State  &  Private  Forestry 
have  the  following  comments » 


The  subject  environmental  statement  adequately  describes 
the  proposed  project's  impacts  on  forest  resources. 


Page  1-6,  refers  to  forest  and  vegetation  management  and 
the  technical  assistance  offered  by  the  Soil  Conservation 
Service.  We  are  pleased  to  learn  of  this  arrangement.  The 
author  may  also  wish  to  refer  to  the  Resource  Protection  and 
Environmental  Improvement  Plan  for  the  Optima  Lake  Project. 

Some  concepts  of  the  Optima  Lake  plan  may  apply  to  this 
project,  particularly  that  part  concerning  tree  establishment. 

On  Pages  XX1-46  through  49  are  references  to  expected  changes 
in  land  use  due  to  devalopemnt  of  the  lake  .  We  strongly 
recommend  the  sponsors  consider  land  use  planning  and  zoning 
to  guide  these  developments .  Many  alternative  methods  of 
encouraging ‘ Xoeml  abate  adherence  to  intelligent  land  use 

principle*  ahodlfr  available  to  the  authors.  We  recommend 
the  aaalmem  '‘{had'CS* dl*Of*etio«iary  power  in  guiding  land  use 
around  i^s^»jftp|»!*tts . 

■  !>  '  %  '■  -.4-  •  .  f 

Pages  V-77  and  V-tl  mention  that  the  "recreation  river"  or 
"greenbelt”  id(kasMalfitWe4  would  not  satisfy  the  regional  demand 
for  a  lkrge KMf  gf  water  with  developed  public  use  areas.  We 
are  eiMniifME'UMh*#-  H*ge  'dame  aad  lakes  are  planned  for  this 
ragion.'4llM^f|V  the  recreation  needs  for  large  bodies 

of  wtl5a*.'">tf  #*»■  '«Mhnrfha  scenic  river/grsenbelt  alternatives 
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nay  be  a  more  viable  alternative. 

What  are  the  regional  needs  for  large  bodies  of  water? 


What  part  of  the  recreational  demand  for  large  bodies  of 
water  can  be  supplied  by  the  other  reservoirs  scheduled 
for  construction  in  this  region? 


Thank  you  for  the  opportunity  of  reviewing  this  impact  statement. 


Sincerely, 


FREDERICK  W.  HONING 


Area  Environmental  Coordinator 


( 


DEPARTMENT  OF  HEALTH.  EDUCATION.  AND  WELFARE 
REGIONAL  office 
tft4  COMMERCE  STREET 
DALLAS.  TEXAS  7S202 


Aag.9,  1973 

Our  Reference:  El  #  •773-257 


C 


OFFICE  OF 

THE  REGIONAL  DIRECTOR 


Floyd  H.  Henk 

Colonel,  CE 

District  Engineer 

Department  of  the  Army 

Fort  Worth  Disrtct  Corps  of  Engineers 

F.O.  Box  17300  Re:  Evironaental  Impact  Statement 

Fort  Worth,  Texas  '76102  Aubery  Lake,  Elm  Fork,  Trinity  River, 

Texas 


Dear  Mr.  Henk: 

Pursuant  to  your  request,  we  have  reviewed  the  Environmental  Impact 
Statement  for  the  above  project  proposal  in  accordance  with  Section 
102(2)(C)  of  P.  L.  ‘91-190,  and  the  Council  on  Environmental  Quality 
Guidelines  of  April  23,  1971. 

Environmental  health  program  responsibilities  and  standards  of  the 
Department  of  Health,  Education,  and  Welfare  include  those  vested  with 
the  United  States  Public  Health  Service  and  the  Facilities  Engineering 
and  Construction  Agency.  The  U.  S.  Public  Health  Service  has  those 
programs  of  the  Federal  Food  and  Drug  Administration,  which  include 
the  National  Institute  of  Occupational  Safety  and  Health  and  the  Bureau 
of  Community  Environmental  Management  (housing,  injury  control,  recre¬ 
ational  health  and  insect  and  rodent  control). 

Accordingly,  our  review  of  the  Draft  Environmental  Statement  for  the 
project  discerns  no  adverse  health  effects  that  might  be  of  signifi¬ 
cance  where  our  program  responsibilities  and  standards  pertain, 
provided  that  appropriate  guides  are  followed  in  concert  with  State, 
County,  and  local. environmental  health  laws  and  regulations. 

We  therefore  have  no  objection  to  the  authorization  of  this  project 
insofar  as  our  interests  and  responsibilities  are  concerned. 


Environmental  Impact  Coordinator 
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U.8.  DEPARTMENT  OF  COMMERCE  / 

National  Oeaanie  and  Atmoapharla  Administration 

NATIONAL  WEATHER  SERVICE  Southern  Region 

819  Taylor  Street,  Room  10E09 

Fort  Worth,  Texas  76102  . ;  \  s . 

'  '  '  ( 

WFS2xl 


Colonel  Floyd  H.  Henk 

District  Engineer,  Fort  Worth  District 

Corps  of  Engineers 

P.  0.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 


Reference  is  made  to  your  SWFED-FR  letter  dated  23  July  1973,  with 
inclosure* 

We  appreciate  having  been  provided  a  copy  of  the  draft  environmental 
impact  statement  for  Aubrey  Lake,  Elm  Fork,  Trinity  River,  Texas* 

As  you  are  aware,  following  the  review  of  a  draft  or  final  Environ¬ 
mental  Impact  Statement,  all  official  comments  are  issued  by  the 
Department  of  Commerce,  Office  of  the  Deputy  Assistant  for  Environ¬ 
mental  Affairs. 

From  our  unofficial  viewpoint,  and  with  consideration  of  the  National 
Weather  Service's  area  of  interest  and  competence  in  water  management 
and  related  land  use,  we  offer  the  following  comments: 

The  draft  environmental  impact  statement,  Aubrey  Lake,  demonstrates 
that  a  very  considerable  degree  of  thought  and  effort  has  been 
directed  toward  a  thorough  and  comprehensive  evaluation  of  the 
project  as  proposed,  and  of  the  alternatives  that  offer  a  reasonable 
approach  to  practicability,  including  that  of  no  action* 

In  the  balance,  the  proposal  appears  well  conceived  and  we  have  no 
additional  comments  concerning  the  draft  environmental  Impact 
statement* 

The  NWS  responsibilities  with  respect  to  such  services  as  severe  local 
storm  warnings,  wind  warnings  for  recreational  lakes  and  our  river  and 
flood  warning  program,  require  that  we  have  a  continuing  interest  in  the 
Aubrey  Lake  Project  and  we  will  appreciate  being  advised  of  future 
developments. 

Sincerely, 


Glenn  L.  Audsley  f 
Regional  Hydrologist 
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Dr.  William  Aron,  Director,  Office  of  Ecology  and  Environmental 
Conservation,  National  Oceanic  and  Atmospheric  Administration 


Federal  Power  Commission 

REGIONAL  OFFICE 

819  Taylor  Street 
Fort  Worth,  Texas  76102 
August  10,  1973 


In  reply  refer  to: 
PWR-FW 


Colonel  Floyd  H.  Henk 
District  Bigineer 

Fort  Worth  District,  Corps  of  Engineers 

P.  0.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

This  refers  to  your  letter  of  July  23,  1973,  which  trans¬ 
mitted  for  our  review  and  comments  the  draft  environmental 
impact  statement  for  Aubrey  Lake,  Elm  Fork,  Trinity  River, 
Texas. 


We  have  reviewed  the  report  to  determine  the  possible 
effect  of  the  planned  improvements  on  the  construction  and 
operation  of  bulk  electric  power  facilities,  including  exist¬ 
ing  and  potential  hydroelectric  developments,  and  on  natural 
gas  pipelines.  It  does  not  appear  that  the  proposed  improve¬ 
ments  would  adversely  affect  the  construction  or  operation  of 
such  facilities,  therefore  we  have  no  comments  on  the  draft 
statement. 

The  opportunity  to  review  the  draft  environmental  state¬ 
ment  is  appreciated.  Please  note  that  the  review  was  made  at 
field  level  and  the  comments  herein  do  not  necessarily  repre¬ 
sent  the  official  position  of  the  Federal  Power  Conmissicn. 

Sincerely  yours. 


Donald  L.  Martin 
Regional  Engineer 
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ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  VI 

1600  PATTERSON.  SUITE  1 1OO 
DALLAS.  TEXAS  79201 


August  13,  1973 


OFFICE  OF  THE 

Regional  Administrator 


Colonel  Floyd  H.  Henk  Re:  06-4-14-TX 

District  Engineer 
Fort  Worth  District,  Corps 
of  Engineers 
P.  O.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

We  have  reviewed  the  Draft  Environmental  Impact  Statement 
prepared  by  your  office  for  the  proposed  Aubrey  Lake,  Elm  Fork, 
Trinity  River,  Texas  project.  The  proposed  development  consists 
of  an  earthen  dam  at  river  mile  600  of  the  Elm  Fork  of  the 
Trinity  River  about  4  miles  northwest  of  the  City  of  Aubrey, 
in  Denton  County,  Texas.  The  earthen  embankment  will  have  a 
maximum  height  of  136  feet  above  the  streambed,  will  be  about 
14,690  feet  long,  and  will  have  a  crest  width  of  42  feet.  There 
will  be  a  100-foot  long  uncontrolled  spillway  on  the  left  abut¬ 
ment  and  a  13-foot  diameter  bi-level  outlet  conduit  in  the  right 
flood  plain.  The  maximum  water  surface  area  will  be  54,600  acres 
at  elevation  655.2  feet  mean  sea  level  (msl) .  The  normal  expected 
conservation  pool  will  inundate  25,200  acres  at  elevation  627.0 
msl.  Total  land  required  will  be  43,560  acres,  consisting  of 
1,187  tracts  and  945  ownerships.  Also,  there  will  be  approximately 
5000  acres  of  covered  flood  easements  acquired. 

The  project  is  in  the  advanced  engineering  and  design  stage 
of  planning.  Based  on  November  1,  1972,  price  levels,  the  esti¬ 
mated  cost  of  the  project  is  $99,430,000  and  has  a  benefit/cost 
ratio  of  2.6  to  1.0. 

We  are  classifying  your  Draft  Environmental  Impact  State¬ 
ment  as  Category  3,  Inadequate.  Our  reason  for  categorizing 
it  Inadequate  is  the  segmented  approach  of  evaluating  this  pro¬ 
ject  exclusive  of  the  total  Trinity  River  system.  This  classi¬ 
fication  and  the  date  of  our  comments  will  be  published  in  the 
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Federal  Register  in  accordance  with  our  responsibility  to  inform 
the  public  of  our  views  on  proposed  Federal  actions ,  under 
Section  309  of  the  Clean  Air  Act. 

Definitions  of  the  categories  are  provided  on  the  attach¬ 
ment.  Our  procedure  is  to  categorize  our  comments  on  both  the 
environmental  consequences  of  the  proposed  action  and  on  the 
adequacy  of  the  impact  statement  at  the  draft  stage ,  whenever 
possible. 

We  have  the  following  additional  comments  for  your  con¬ 
sideration  : 

1.  Item  2b(3),  page  III-12,  discusses  the  multi-level 
water  release  capability  of  the  dam.  However,  we  could  find 
no  mention  of  specific  elevations  of  the  releases  nor  the  pro¬ 
jected  release  volumes  or  schedule.  We  believe  both  these  issues 
are  significant  in  terms  of  regulating  water  quality  downstream 
from  the  reservoir. 

With  regard  to  release  volumes,  will  there  be  a  con¬ 
tinuous  minimum  release  or  will  there  be  periods  of  no  release? 
Hopefully,  the  watershed  yield  will  permit  continuous  releases, 
as  this  would  eliminate  entrapment  of  fish  and  their  possible 
suffocation  due  to  low  oxygen  levels. 

2.  Item  3a  (2),  page  III-14 ,  mentions  that  man’s  activity 
in  the  project  area  has  reduced  the  actual  forested  area  to  less 
than  5000  acres.  We  assume  that  most,  if  not  all,  of  this  timber 
will  be  cleared  prior  to  operation  of  the  lake.  However,  we 
could  find  no  mention  of  the  estimated  acreage  to  be  cleared 

nor  the  method  to  be  used  in  the  clearing  operation.  We  believe 
the  inclusion  of  this  data  would  strengthen  the  statement. 

Although  open  burning  is  permitted  under  certain  circumstances, 
we  strongly  suggest  that  consideration  be  given  to  shredding, 
chipping,  or  burying  non-marketable  residue,  as  the  environment 
should  gain  more  from  its  decomposition  than  from  it  being  burned. 

3.  Location  of  Borrow  Areas  -  We  could  find  no  mention  of 
the  location  of  borrow  areas  nor  the  estimated  volume  of  material 
required  for  construction  of  the  earthen  dams.  If  the  borrow 
areas  are  located  outside  the  impounding  area  of  the  lake,  they 
could  have  significant  impact  on  the  land  area  around  the  reser¬ 
voir.  We  believe  inclusion  of  this  basic  information  would 
strengthen  the  statement. 
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4.  The  impacts  of  the  project  as  presented  in  the  state¬ 
ment  appear  to  be  directed  primarily  at  the  effects  of  the  water 
area  and  its  inundated  land  area  as  a  separate  independent  unit. 

We  believe  that  there  are  two  other  specific  impact  areas  which 
should  be  related  to  the  project.  These  are:  (1)  effects  of 
the  project  on  peripheral  development  and  the  effects  of  this 
peripheral  development  on  the  project,  and  (2)  the  cumulative 
effect  of  this  project  on  the  total  Trinity  River  System. 

Implementation  of  the  proposed  project  should  trigger 
commercial,  residential,  and  possibly  some  industrial  development 
around  the  periphery  of  this  lake.  This  growth  could  produce 
numerous  secondary  effects,  such  as  increased  volume  of  solid 
waste,  increased  number  of  septic  tanks,  loss  of  vegetation, 
increased  runoff,  the  need  for  additional  highways,  and  numerous 
other  impacts  -  both  beneficial  and  adverse  -  to  the  environment. 
In  essence,  the  land  area  directly  and  indirectly  involved  by 
the  proposed  project  may  be  two  or  three  times  that  actually 
required  for  construction  of  the  project.  We  believe  the  inclu¬ 
sion  of  these  secondary  effects  is  necessary  to  evaluate  total 
effects  of  the  project  on  the  environment. 

The  presentation  in  Section  I  -  Project  Description, 
paragraphs  1-5,  would  lead  the  reader  to  believe  that  the  proposed 
project  plus  Lewisville  Lake  constitutes  an  individual  unit, 
separate  from  any  other  river  system  or  complex.  However,  para¬ 
graph  6,  Authorizing  Document ,  page  1-8,  states  that  Aubrey  Lake 
is  a  unit  of  the  comprehensive  plan  of  improvement  for  the  Trinity 
River  Basin,  Texas.  Therefore,  we  believe  the  statement  must 
address  the  cumulative  effects  (inter-relationship)  of  this 
project  to  the  total  Trinity  River  System. 

We  believe  that,  by  including  a  presentation  and 
subsequent  discussion  of  the  above  two  items  in  the  statement, 
the  overall  report  would  be  strengthened. 

5.  The  proposed  Aubrey  Lake  in  combination  with  the 
existing  Lewisville  Lake  form  a  significant  water  supply  system. 

At  similar  lakes  throughout  the  region,  peripheral  development 
has  not  been  controlled.  In  some  cases  (Canyon  Lake  as  an 
example) ,  the  use  of  septic  tanks  as  wastewater  treatment  facil¬ 
ities  plus  other  effects  of  developments  has  led  to  water 
quality  deterioration.  Therefore,  we  believe  it  is  of  utmost 
importance  for  the  Corps  of  Engineers  to  encourage  local  county 
officials  to  exclude  septic  tank  construction  and  use  around 
the  peripheral  area  of  the  lake. 
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We  appreciate  the  opportunity  to  review  the  Draft  Environ¬ 
mental  Impact  Statement.  Please  send  us  five  copies  of  the  Final 
Environmental  Impact  Statement  at  the  same  time  it  is  sent  to 
the  Council  on  Environmental  Quality. 


Enclosure  x 

(' 


i 
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BJVHafffiNTAL  IMPACT  OF  TOE  ACTIOW 


IQ  -  Lack  of  Objections 

EPA  has  no  objections  to  the  proposed  action  as  described  in  the  draft 
inpact  statement;  or  suggests  only  minor  changes  in  the  proposed  action. 

BR  -  Environmental  Reservations 

EPA  has  reservations  concerning  the  environmental  effects  of  certain 
aspects  of  the  proposed  action.  EPA  believes  that  further  study  of 
suggested  alternatives  or  modifications  is  required  and  has  asked  the 
originating  Federal  agency  to  re-assess  these  aspects. 

EU  -  Environmentally  Unsatisfactory 

EPA  believes  that  the  proposed  action  is  unsatisfactory  because  of  its 
potentially  harmful  effect  on  the  environment.  Furthermore,  the  Agency 
believes  that  the  potential  safeguards  which  might  be  utilized  may  not 
adequately  protect  the  environment  from  hazards  arising  from  this  action. 
The  Agency  recommends  that  alternatives  to  the  action  be  analyzed  further 
(including  the  possibility  of  no  action  at  all) . 


AEBQUACT  of  the  impact  statement 


Category  1  -  Mequate 

The  draft  inpact  statement  adequately  sets  forth  the  environmental  impact 
of  the  proposed  project  or  action  as  well  as  alternatives  reasonably 
available  to  the  project  or  action. 

•• 

Category  2  -  Insufficient  Information 

EPA  believes  the  draft  impact  statement  does  not  contain  sufficient 
information  to  assess  fully  the  environmental  inpact  of  the  proposed 
project  or  action.  However,  from' the  information  submitted,  the  Agency 
is  able  to  make  a  preliminary  determination  of  the  impact  on  the 
environment.  EPA  has  requested  that  the  originator  provide  the 
inf  carnation  that  was  not  included  in  the  draft  statement. 

Category  3  -  Inadequate 

EPA  believes  that  the  draft  iirpact  statement  does  not  adequately  assess 
the  environmental  impact  of  the  proposed  project  or  action,  or  that  the 
statement  inadequately  analyzes  reasonably  available  alternatives.  The 
Agency  has  requested  more  information  and  analysis  concerning  the 
potential  environmental  hazards  and  has  asked  that  substantial  revision 
be  made  to  the  impact  statement.  If  a  draft  statement  is  assigned  a 
Category  3,  no  rating  will  be  made  of  the  project  or  action,  since  a 
basis  does  not  generally  exist  on  which  to  make  such  a  determination. 

‘  J 
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North  Central  Texas  Council  of  Governments 


Mr.  Floyd  H.  Henk 
Colonel,  CE 
District  Engineer 
Department  of  the  Army 
Corps  of  Engineers 
P.  O.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 


As  the  Regional  Clearinghouse  for  the  North  Central  Texas  area,  our  staff  has  reviewed 
the  draft  environmental  impact  statement  for  Aubrey  Lake,  Elm  Fork,  Trinity  River, 
Texas,  and  we  have  no  comments  on  this  subject. 

We  trust  this  satisfies  your  requirement  to  comply  with  the  Environmental  Policy  Act 
of  1969.  We  thank  you  for  the  continuing  opportunity  to  comment  on  these  proposals 
and  if  we  may  be  of  further  assistance,  please  feel  free  to  call  upon  us. 


JP/be 


Sincerely, 


Jim  Parr 

Director  of  Regional  Services 
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Council  of  Goaornmonto  < 
1000  Arnold  BM.  Do  niton.  Toxtt-75020 


t,  Grtyson  &  Fannin  Cpbntiot 

Ta/opkono  (214)  70t4S56  A  405  3220 


August  7,  1973 
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Floyd  H.  Henk 
Colonel,  CE 
District  Engineer 
Department  of  the  Army 
Fort  Worth  District 
Corps  of  Engineers 
P.O.  Box  17300 
Fort  Worth,  Texas  76102 

Subject:  Environmental  Impact  Statement, 
Aubrey  Lake 

Dear  Colonel  Henk: 

The  Texoma  Regional  Planning  Commission  has  reviewed  the  draft  Environmental 
Impact  Statement  for  the  proposed  Aubrey  Lake  as  required  by  the  National 
Environmental  Policy  Act  of  1969.  The  staff  of  the  Planning  Commission  visited 
the  general  location  of  the  proposed  reservoir  in  Grayson  and  Cooke  Counties 
to  satisfy  the  conclusions  of  the  draft  Environmental  Impact  Statement-as  it  relates 
to  those  counties . 

The  primary  area  of  concern  which  may  have  a  negative  environmental  impact  with 
relation  to  the  proposed  reservoir  would  be  the  location  of  the  sewage  treatment 
i  plant  of  the  City  of  Tioga,  in  Grayson  County.  It  is  possible  that  the  sewage 

treatment  plant  may  become  inundated  during  high  flood  water  periods .  According 
to  the  Environmental  Impact  Statement,  this  condition  may  exist  on  a  once  in 
*  forty-six  year  frequency.  Adequate  information  was  not  available  to  determine 

j  precisely  the  elevation  of  the  sewage  treatment  plant.  The  proposed  elevation 

of  the  flood  control  pool  of  636.0  above  MSL  will  definitely  affect  any  future 
sewage  treatment  plant  improvements  for  Tioga,  should  the  population  of  the  City 
increase  as  expected  as  a  result  of  the  close  proximity  of  the  proposed  reservoir 
to  the  City.  Special  consideration  to  the  quality  of  effluent  discharged  from  the 
existing  or  from  a  future  sewage  treatment  plant  will  be  necessary  in  order  to  pre- 
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vent  any  adverse  environmental  affect  when  the  lake  is  constructed.  A  new 
sewage  treatment  system  for  Tioga  due  to  the  natural  drainage  of  the  surrounding 
area  and  the  short  distance  to  the  proposed  lake  will  definitely  cause  a  financial 
hardship  on  the  City  that  otherwise  would  not  have  been  necessary.  There  will 
not  be  sufficient  distance  between  the  City  of  Tioga  and  the  proposed  lake  for 
natural  cleansing  of  the  affected  stream.  It  is  my  intention,  therefore,  to  make 
this  a  part  of  the  public  record  so  that  when  the  City  of  Tioga  proposes  any  new 
improvements  to  the  sewage  treatment  system ,  the  City  will  not  be  faced  with 
an  unburdenson  problem  of  satisfying  environmental  regulations  due  to  the  close 
proximity  of  a  municipal  water  supply,  which  the  Aubrey  Resorvoir  would  un¬ 
doubtedly  become . 

With  the  exception  of  the  potential  problem  of  the  Tioga  sewage  treatment  plant, 
the  Texoma  Regional  Planning  Commission  concurs  with  the  draft  Environmental 
Impact  Statement  on  the  proposed  Aubrey  Lake  and  finds  that  the  positive  environ¬ 
mental  effects  far  out  weigh  those  of  the  negative. 

I  trust  that  you  will  find  this  information  helpful  in  the  preparation  of  the  final 
Environmental  Impact  Statement  for  the  proposed  Aubrey  Lake ,  however,  should 
you  desire  further  documentation,  please  do  not  hesitate  to  contact  me. 


JWC/ge 


cc:  The  Honorable  G.T.  Cannon 
Mayor 

P.O.  Box  206 
Tioga,  Texas  76271 

( 
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Department  of  the  Army 
Fort  Worth  District,  Corps  of 
Engineers 
P.0.  Box  17300 
Ft.  Worth,  TX  76102 

Attn:  Col.  Floyd  H.  Henk 
District  Engineer 

Gentlemen: 


The  City  of  Denton  has  reviewed  the  draft  of  the 
Environmental  Impact  Statement  for  Aubrey,  Elm  Fork, 
Trinity  River,  Texas.  While  the  City  of  Denton  does  not 
have  the  expertise  to  actually  pass  judgement  on  all 
aspects  of  this  document,  we  do  have  a  keen  interest 
in  the  impact  this  project  will  have  on  this  area. 

We  believe  this  statement  covets  the  investigation  and 
evaluation  of  questions  raised  by  interested  citizens 
at  the  public  hearings.  We  agree  with  your  conclusions 
that  the  benefits  to  be  gained  from  this  project  will 
by  far  outweigh  any  detrimental  effect  to  the  area. 

We  sincerely  appreciate  the  diligence  and  concern  ex¬ 
hibited  by  your  staff  in  pursuing  this  project. 


Sincerely, 

2 ;  > 


’«.  /« 


James  W.  White 
City  Manager 
City  of  Denton 


JW/ka 


cc:  File 
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OfftCI  OF  INC  CITY  MANAOCR 
1000  THROCKMORTON  STRKT 
FORT  WORTH,  TtXAS  74102 
335-7211  /  AMA  COOC  317 


Colonel  Floyd  H.  Henk 

District  Engineer 

Department  of  the  Army 

Fort  Worth  District,  Corps  of  Engineers 

P.  0.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

The  draft  environmental  impact  statement  for  Aubrey  Lake,  Elm  Fork, 
Trinity  River,  Texas,  has  been  received  and  reviewed  by  the  City 
staff.  It  has  been  determined  that  the  proposed  action  will  have 
no  negative  effects  on  the  City  of  Fort  Worth.  The  water  supply, 
flood  control,  recreation,  and  fish  and  wildlife  conservation 
resulting  from  the  construction  of  Aubrey  Lake  should  have  a  posi¬ 
tive  effect  on  the  immediate  and  surrounding  areas. 

Thank  you  for  the  opportunity  to  review  and  comment  on  the  draft 
environmental  impact  statement  for  Aubrey  Lake. 

Sincerely  yours. 


for  Community  Development 


WRH/js 


( 


VIII-74 


(k 

dolos  wafer  urines 

500  S.  Ervay*  Dallas.  Texas  75201  •  (214)  748-9711 


17  August  1973 


Col.  Floyd  Henk 
Fort  Worth  District 
U.  S. Corps  of  Engineers 
P.  0.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Col.  Henk: 

We  have  reviewed  the  draft  "Environmental  Impact  Statement— Aubrey 
Lake."  It  Is  an  excellent  report  and  very  comprehensive.  The  only 
substantive  suggestion  we  would  have  Is  to  consider  expanding  on 
paragraph  4  A  (1),  Water  Supply,  page  1-3.  As  you  know,  the  primary 
interest  of  the  City  of  Dallas  In  Aubrey  Lake  Is  the  Increased  de¬ 
pendable  yield  of  water  for  the  domestic  use  of  the  City  of  Dallas 
and  its  twenty-one  customer  cities  which  will  be  generated  by  con¬ 
struction  of  Aubrey  Lake  and  its  operation  in  conjunction  with 
Lewisville  Reservoir. 

The  City  of  Dallas  has  commissioned  a  Long  Range  Water  Supply  Study 
to  determine  requirements  for  raw  water  supplies  and  to  provide 
alternate  methods  of  satisfying  these  requirements  up  to  the  year 
2050.  The  study  Is  currently  In  draft  form  and  has  not  yet  been 
officially  adopted  by  the  City  of  Dallas.  I  am  enclosing  a  copy 
of  the  Draft  Summary  Report  for  your  Information.  You  will  note 
that  construction  of  Aubrey  Lake  Is  a  key  element  In  the  recoirmended 
plan  for  development  In  this  report.  It  Is  suggested  that  you  may 
want  to  extract  relevant  material  from  our  study  to  enlarge  on  the 
criticality  of  Aubrey  Lake  In  respect  to  providing  additional  water 
supplies  In  the  near  term  future. 

Yours  very  truly, 

Herfry  0.  GraeSer 
D1  rector 

HJG:IMR:jd 

cc:  Messrs.  George  Schrader 
01m  Schroeder 
I.  M.  Rice 
A.  A.  Briggs 
Att. 
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Colonel  Floyd  H.  Henk 
District  Engineer 
Fort  Worth  District 
Corps  of  Engineers 
Department  of  the  Army 
P.0.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

Pursuant  to  the  provisions  of  Section  102(2)(c)  of  the  National  Envir¬ 
onmental  Policy  Act  of  1969,  the  Office  of  the  Governor,  Division  of 
Planning  Coordination  (the  State  Planning  and  Development  Clearinghouse), 
and  other  Interested  and  affected  Texas  State  agencies  have  reviewed  the 
draft  environmental  Impact  statement  titled,  "Aubrey  Lake,  Elm  Fork, 

Trinity  River,  Texas." 

The  following  comments  and  concerns  were  offered: 

1.  The  Texas  Water  Quality  Board  (TWQB)  expressed  concern  for  the 
discussion  of  water  quality  conditions  (page  11-54  of  the  DEIS)  and 
felt  that  it  should  be  broadened  to  assess  the  circumstances  described 
in  their  enclosed  comments.  TWQB  recommends  that  the  Corps  review 
the  overall  problem  of  nutrients  discharged  Into  the  watershed  of  the 
proposed  lake  with  the  Trinity  River  Authority  (TRA).  TRA  Is  currently 
studying  nutrient  loading  as  a  component  of  their  basin  planning 
activities. 

2.  The  Texas  Water  Rights  Commission  (TWRC)  felt  that  the  draft 
environmental  Impact  statement  would  be  greatly  enhanced  by  the 
Inclusion  of  a  careful  appraisal  of  the  effectiveness  of  the  Battelle- 
Columbus  Environmental  Evaluation  System  for  the  Aubrey  Lake  project. 
The  TWRC  also  felt  that  the  DEIS  would  be  enhanced  by  giving  greater 
emphasis  to  the  relationship  between  this  project  and  the  unique 
population  growth  and  migration  phenomenon  characteristic  of  this  North 
Central  Texas  area. 

3.  The  Texas  State  Soil  and  Water  Conservation  Board  (TSSWCB)  noted 
that  the  Table  V-ll,  page  V-48,  Indicates  that  the  Dallas  area  will 
have  a  119,200  acre  feet  deficit  In  their  projected  year  2020  annual 
supply.  The  TSSWCB 's  latest  information  Indicates  that  the  City  of 
Dallas  has  contracted  with  the  Upper  Neches  River  Municipal  River  ( 
Authority  for  an  annual  yield  of  114,335  acre  feet  which  Is  not 
Included  In  Table  V-ll. 
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4.  The  Texas  Highway  Department  Indicated  that  U.S,  Highway  377  and 
Farm  to  Market  Roads  372,  455  and  922  will  be  affected  by  the  Aubrey 
Lake  project;  but  they  anticipate  no  difficulties  In  the  negotiation 
of  formal  agreements  between  the  State  of  Texas  and  the  federal 
government. 

Additional  comments  were  received  from  the  Texas  Industrial  Commission 
and  the  Texas  Air  Control  Board.  Several  other  agencies.  Including  the 
Texas  Water  Development  Board  and  the  Texas  Parks  and  Wildlife  Department, 
are  presently  completing  the  development  of  comments  on  this  draft  envir¬ 
onmental  impact  statement.  We  urge  you  to  seriously  consider  the  enclosed 
comments  and  those  additional  comments  which  will  be  forwarded  to  you  In 
their  entirety.  All  of  the  commenting  agencies  have  put  a  great  deal  of 
time  and  effort  Into  the  study  of  this  project. 

Thank  you  for  the  opportunity  to  review  this  draft  environmental  Impact 
statement.  If  we  can  be  of  further  assistance,  please  contact  us. 

Sincerely, 


zeroes? 

James  M.  Rose 
Di rector 


JMRrjfw 

Enclosures 

cc:  Mr.  Hugh  C.  Yantls,  Or. 

Texas  Water  Quality  Board 

Mr.  A.E.  Richardson 

Texas  Water  Rights  Commission 

Mr.  Harvey  Davis 

Texas  State  Soil  and  Water  Conservation  Board 

Mr.  B.L.  DeBerry 
Texas  Highway  Department 

Mr.  James  H.  Harwell 
Texas  Industrial  Commission 

Mr.  Charles  R.  Barden 
Texas  Air  Control  Board 
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Executive  Department 

DIVISION  OF  PLANNING  COORDINATION 
•OX  11411,  CAPITOL  STATION 
AUSTIN,  TEXAS  7 ST II 
PHONE  SIX  47S-E4E7 

October  1,  1973 


Colonel  Floyd  H.  Henk 
District  Engineer 
Fort  Worth  District 
Corps  of  Engineers 
Department  of  the  An ny 
P.0.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

On  August  28,  1973,  we  submitted  a  letter  with  comnents  from  Texas 
State  agencies  on  the  draft  environmental  Impact  statement  titled, 

"Aubrey  Lake,  Elm  Fork,  Trinity  River,  Texas." 

Subsequently,  we  received  additional  comments  from  the  Texas  Parks 
and  Wildlife  Department,  the  General  Land  Office,  and  the  Texas 
Department  of  Agriculture.  These  agencies'  comments  should  be  considered 
In  their  entirety.  Copies  of  the  comnents  are  enclosed.  Please  place 
them  with  our  original  letter  and  enclosures. 

Thank  you  for  your  consideration. 


JMR:Jf 

Enclosures 

cc:  Hr.  Clayton  Garrison 
Parks  and  Wildlife  Dept. 

Hon.  Bob  Armstrong 
General  Land  Office 

Hon.  John  C.  White 
Dept,  of  Agriculture 
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Mr.  James  M.  Rose,  Director 
Division  of  Planning  Coordination 
Office  of  the  Governor 
P.0.  Box  12428,  Capitol  Station 
Austin,  Texas  78711 

Dear  Mr.  Rose: 


We  have  reviewed  the  Draft  Environmental  Impact  Statement 
for  the  Aubrey  Lake  project.  Elm  Fork,  Trinity  River, 
Texas . 


We  believe  that  an  excellent  job  has  been  done  in  the 
design  of  this  project  and  in  the  preparation  of  the 
environmental  impact  statement.  The  project  should  re¬ 
sult  in  greater  conservation  and  use  of  water  resources 
in  this  area. 


Sija<?erely , 


Edmund  L.  Nichols 


ELN/cv 


5.1 
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Texas  Department  of  Agriculture,  John  C.  While,  Commissioner,  P.O,  Box  12817,  Austin,  Texas  78711 
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Land  Office 

AUSTIN',  TEXAS  78701 

BOB  ARMSTRONG,  COMMISSIONER 


environmi:  :tal  planning  division 

September  I':  ,  1973 


Mr,  '.'alter  Tibbitts ,  TII 
Acting,  Director 

Division  of  Planning  Coordination 
Governor's  Office 
Austin,  Texas  78711 


Dear  Mr.  Tibbitts : 


RE:  Aubrey  Lake 


While  we  have  no  specific  arguments  with  this  project,  there  is  concern  with 
each  and  every  stream  impoundment  in  regard  to  the  overall  effect  this  retention 
has  on  the  inflow  of  fresh  water  to  our  bays  and  estuaries.  Trere  are  presently 
studies  underway  which  will  hoepfully  give  us  data  relating  to  minimum  require¬ 
ments  for  our  bays.  Soon  we  may  be  able  to  speak  more  directly  to  this  question. 

Sincerely, 


.  /  v  Yi 

>!  /  /  /.  /  ‘ 

if  D .  /  Olive r , 
ireckor  /  /' 


WDO/prm 
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TEXAS  HIGHWAY  DEPARTMENT 

IITM  AND  BRAZOS 
AUSTIN.  TEXAS  TITOt 


August  7,  1973 


IN  REPLY  REFER  TO 
FILE  NO.  D-5 


SUBJECT:  Draft  Environmental  Impact  Statement  for 

Aubrey  Lake,  Elm  Fork  of  Trinity  River,  Texas 


Mr.  Walter  Tibbitts 
Acting  Director 

Division  of  planning  Coordination 
Office  of  the  Governor 
P.O.  Box  12428,  Capitol  Station 
Austin,  Texas  78711 

Dear  Sir: 

We  have  reviewed  the  draft  environmental  impact  statement 
for  Aubrey  Lake  (Site  1) ,  Which  is  to  be  constructed  by 
the  Corps  of  Engineers  on  the  Elm  Fork  of  the  Trinity 
River  in  portions  of  Cooke,  Denton  and  Grayson  Counties. 

Ihe  principal  highway  routes  in  the  area  which  will  be 
affected  by  the  project  include  U.S.  Highway  377  and  Farm 
to  Market  Roads  372,  455  and  922.  Although  previous  corres¬ 
pondence  with  the  Corps  concerning  the  relocation  or 
modification  of  existing  highway  facilities  within  the 
limits  of  the  reservoir  has  been  very  limited,  we  anticipate 
no  difficulty  in  the  negotiations  which  customarily  precede 
the  execution  of  a  formal  agreement  between  the  State  and 
the  Federal  Government,  On  similar  projects  throughout  the 
State,  our  negotiations  with  the  Corps  have  always  been 
characterized  by  a  high  level  of  cooperation  and  a  mutual 
desire  to  provide  a  system  of  highways  and  farm  to  market 
roads  which  will  provide  the  greatest  benefit  in  the 
reservoir  area. 
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If  you  desire  additional  data  or  information  concerning 
the  above  matters,  we  will  undertake  a  more  detailed  study 
concerning  the  effects  of  the  proposed  reservoir  construction 


Sincerely  yours 


B.  L.  DeBerry 

State  Highway  Engineer 


b*:  Tx&iuxu  jf! 


Marcus  L.  Yancc 
Assistant  State' Highway  Engineer 
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TEXAS  STATE  SOIL  AND  WATER  CONSERVATION  BOARD 

I0IS  Rnt  National  Building 
Tampk  Tumi  76501 

AREA  CODE  817.  773-2250 

August  9,  1973 


Walter  Tibbitts,  Acting  Director 
Division  of  Planning  Coordination 
Executive  Deoartment 
Box  12428,  Caoitol  Station 
Austin,  Texas  73711 


Re:  Aubrey  Lake  Environmental  Statement 


Dear  Mr.  Tibbitts: 

Wc  have  reviewed  the  draft  environmental  statement  for  Aubrey  Lake  pro¬ 
posed  for  construction  on  the  Elia  Fork  of  the  Trinity  River. 

Generally,  the  statement  is  quite  thorough  and,  in  our  opinion,  adequately 
presents  the  environmental  consequences  of  the  project. 

We  did  note  one  possible  oversight  in  Table  V-ll,  Dallas  System  Reservoirs 
and  Tmnorts,  page  V-48.  The  table  indicates  that  the  Dallas  area  will 
have  a  119,200  acre  feet  deficit  in  their  projected  year  2020  annual 
supply.  According  to  our  information,  the  City  of  Dallas  has  contracted 
with  the  Unper  Neches  River  Municioal  River  Authority  for  a  dependable 
annual  yield  of  llU,335  acre  feet  from  Lake  Palestine.  This  imoort  is 
not  included  in  the  table.  If  our  information,  as  reported  in  the  April 
1972  issue  of  "Water  for  Texas",  a  Texas  Vfater  Development  Board  publi¬ 
cation,  remains  pertinent  to  the  status  of  the  Dallas  area  water  supply, 
the  table  should  be  corrected.  Incidentally,  the  reference  to  Table  V-10,  / 
page  V-42  on  page  V-37  apparently  needs  to  be  corrected  to  Table  V-ll, 
page  V-43. 


Thank  you  for  the  opportunity  to  review  the  draft  statement. 


Sincerely  yours, _ 

Harvey  Dav^fs 
Executive  Director 

HD/gek:ej 
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DORSEY  B.  HARDEMAN 
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TEXAS  WATER  RIGHTS  COMMISSION 

SAM  HOUSTON  STATE  OFFICE  BUILDING 
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i 

v 


Louts  l.  McDaniels 

EXECUTIVE  DIRECTOR 
475-2452 

AUDREY  STRANDTMAN 
SECRETARY 
475-4514 


Mr.  Walter  G.  Tibbitts  III,  Acting  Director 
Governor's  Division  of  Planning  Coordination 
Sam  Houston  State  Office  Building 
Austin,  Texas  78711 

Re:  US  Army  Engineer  District, 

Port  Worth,  Draft  Environ¬ 
mental  Impact  Statement  on 
Aubrey  Lake,  Elm  Fork, 

Trinity  River,  Texas, 

July  20,  1973. 

Dear  Mr.  Tibbitts: 

In  response  to  your  request  by  Memorandum  of  July  26,  1973, 
the  Commission  staff  has  reviewed  the  referenced  Draft  En¬ 
vironmental  impact  Statement  (DEIS)  for  the  Aubrey  Lake, 

Texas  project.  A  copy  of  our  staff  Memorandum  of  Review  is 
attached  for  your  information  and  use. 

The  staff  finds  that: 

1.  The  referenced  DEIS  appears  to  be  in  consonance 
with  the  policies  and  guidelines  in  Section  102 
(2) (C) ,  National  Environmental  Policy  Act  (NEPA) 
of  1969. 

2.  The  Battelle-Columbus  Environmental  Evaluation 
System  (EES) ,  used  as  the  basis  for  the  referenced 
report,  demonstrates  without  question,  the  com¬ 
plexity  of  comprehensive  environmental  impact 
analysis,  as  envisaged  by  NEPA  of  1969.  It  is 
evident  that  the  large  number  of  economic,  po¬ 
litical,  social,  technical,  and  environmental 
parameters  used  in  the  EES  are  susceptible  of 
being  weighted  differently  when  viewed  from 

( 
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various  competing  public  needs  and  interests.  The 
DEIS  would  be  enhanced  by  including  some  evidence 
that  the  report  is  not  an  experimental,  one-time 
simulation  or  application  of  an  evaluation  model. 

A  brief  review  of  results  of  applying  the  Battelle- 
Columbus  EES  to  other  projects  would  help  to  sub¬ 
stantiate  the  appropriateness  of  the  EES  for  the 
Aubrey  Lake  project. 

3.  The  DEIS  and  the  project  itself  would  be  enhanced 
if  special  emphasis  were  given  to  the  pressing 
demands  generated  by  the  phenomenal  population 
growth  and  migration  trends  in  the  North  Central 
Texas  region. 

We  caution  you  that  the  attached  interim  staff  Memorandum  of 
Review  not  be  misconstrued  or  misinterpreted  as  the  Texas  Water 
Rights  Commission's  final  or  formal  feasibility  determination 
of  the  referenced  project  under  the  provisions  of  Section 
6.073,  Texas  Water  Code.  The  Commission  will  make  such 
determination  only  after  the  Chief  of  Engineers,  Washington, 

D.C. ,  has  submitted  the  final  report  for  review  and  approval 
to  the  Governor  of  the  State  of  Texas.  Therefore,  the  Commis¬ 
sion  emphasizes  at  this  time,  that  regardless  of  the  prior 
extensive  coordinating  actions  by  the  US  Army  Engineer  District, 
Fort  Worth,  in  the  project  development  phase,  the  Texas  Water 
Rights  Commission,  in  the  exercise  of  its  statutory  functions 
of  administering  and  regulating  the  use  of  State  waters,  re¬ 
serves  the  right  to  make  independent  reviews  of  all  water 
resources  projects  involving  diversions,  impoundments,  uses 
affecting  quantity  and  quality,  and  modification  of  natural 
streamflow  conditions  in  order  to  make  final  determinations 
on  water  resources  construction  projects  and  on  appropriations 
of  State  waters.  These  final  determinations  will  be  made 
after  required  public  hearings  are  held  in  accordance  with 
Section  6.073,  Texas  Water  Code. 
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The  attached  Memorandum  of  Review  and  the  preceding  summary 
comments  are  submitted  as  constructive  suggestions  to  the 
planners  concerned  in  order  to  assist  them  in  their  project 
development  and  justification  actions.  Finally,  special 
attention  is  invited  to  the  conditions  and  proviso  contained 
in  subparagraphs  1.1  c,  and  1.2,  of  the  attached  Memorandum 
regarding  essential  limitations  in  the  scope  of  this  staff 
review. 


AER-AJD.-ll 

Attachment 
As  stated. 


Sincerely  yours, 


A.  E.  Richardson 
Executive  Director 
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To  the  Executive  Director 
Texas  Water  Rights  Commission 


August  7,  1973 


MEMORANDUM  OF  REVIEW 
OF 

US  ARMY  ENGINEER  DISTRICT, 

FORT  WORTH 

DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT 

ON 

AUBREY  LAKE, 

ELM  FORK,  TRINITY  RIVER,  TEXAS, 
JULY  20,  1973. 


Staff  Review  Coordinator:  Dr.  Alfred  J.  D' Arezzo, 

Environmental  Sciences  Analyst 


1.  INTRODUCTION 

1.1  Basis  for  Review. 

a.  By  Memorandum  of  July  26,  1973.  the  Acting 
Director  of  the  Governor's  Division  of 
Planning  Coordination  transmitted  and  re¬ 
quested  review  comments  by  August  10,  1973> 
on  the  Draft  Environmental  Impact  Statement 
(DEIS)  on  Aubrey  Lake,  prepared  by  the  US 
Army  Engineer  District,  Fort  Worth. 

b.  This  review  by  the  Texas  Water  Rights  Commis¬ 
sion's  staff  is  made  in  accordance  with  the 
Commission's  responsibilities  as  a  member 
agency  of  the  State's  Interagency  Council  on 
Natural  Resources  and  the  Environment  (ICNRE) 
—  assisting  the  Governor's  Division  of  Plan¬ 
ning  Coordination  in  that  Division's  capacity 
as  the  State  to  Texas'  Clearinghouse  for  the 
review  of  the  Federal  programs  governed  by 
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the  policies  and  regulations  contained  in  the 
Revised  Office  of  Management  and  the  Budget 
(OMB)  Circular  A-95,  dated  February  9,  1971. 

c.  The  staff  review  comments  contained  herein 

should  not  be  misconstrued  as  expressions  of 
the  actual  or  probable  views  or  rulings  of 
the  Texas  Water  Rights  Commission  either  on 
the  specific  engineering  details  of  the 
final  project  plans  or  on ‘the  potential  is¬ 
suance  of  permits  for  water  rights  which  may 
be  involved  in  the  project.  Further,  this 
staff  review  is  not  intended  as  a  rigorous 
description  of,  and  evaluation  of,  all  the 
probable  effects  on  existing  water  rights, 
the  future  uses  of  State  of  Texas'  water,  or 
the  probability  of  impairment  of  use  of  exist¬ 
ing  facilities  because  of  proposed  construction 

1.2  Special  Proviso. 

The  Texas  Water  Rights  Commission  was  not  requested 
to  make  an  OMB  Circular  A-95  Clearinghouse  Review 
of  the  technical  plans  or  reports  for  the  proposed 
construction  project  prior  to  receipt  for  review 
of  the  DEIS  for  the  proposed  project.  The  lack  of 
an  opportunity  to  make  a  field-level  review  of  the 
technical  plans  or  reports  prior  to  the  review  of 
the  DEIS  compels  that  our  comments  herein  be  re¬ 
garded  as  tentative  pending  the  opportunity  to  make 
a  technical,  field-level  review  of  the  project 
plans,  including  the  water  rights  impacts  thereof. 
However,  the  Commission  staff  believes  that  even 
if  the  project  plans  had  been  submitted  for  review, 
certain  aspects  of  the  project  would  not  have  been 
clarified  until  after  the  DEIS  was  prepared.  Hence, 
while  this  review  presumably  is  limited  to  the 
DEIS,  review  comments  unavoidably  impinge  on  certain 
basic  premises  of  the  project  itself. 

PROJECT  DATA 

2.1  Authorization  and  Status. 
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Congressional  authority  for  the  construction  of 
Aubrey  Lake  is  contained  in  Rivers  and  Harbors 
Act,  approved  27  October  1965  (Public  Law  89-298), 
in  accordance  with  the  Plan  of  Improvement  out¬ 
lined  in  House  Document  276  (89th  Congress,  1st 
Session) .  Authority  to  initiate  advance  planning 
on  Aubrey  Lake  is  contained  in  Public  Works 
Appropriation  Act  of  1970,  approved  11  December 
1969  (Pub.  Law  91-144) ,  and  in  Advance  of  Al¬ 
lotment  No.  C-57,  dated  7  June  1970.  The  project 
is  in  the  advanced  engineering  and  design  stage. 

2.2  General  Description. 

The  following  description, contained  on  pages  V-8 
and  V-9  of  the  DEIS, is  considered  essential: 

"The  project  purposes  of  Aubrey  Lake  for 
which  alternatives  were  explored  are  water 
supply,  recreation,  and  fish  and  wildlife. 
Flood  control  is  not  an  added  or  in¬ 
creased  purpose  of  Aubrey  Lake.  The  Aubrey 
Lake  project  at  river  mile  60.0  of  the  Elm 
Fork  of  the  Trinity  River  has  been  planned, 
on  an  exchange  of  storage  basis  with  ex¬ 
isting  Lewisville  Lake  at  river  mile  30.0, 
to  provide  the  same  degree  of  flood  pro¬ 
tection  in  combination  as  that  provided 
by  Lewisville  Lake  alone.  Flood-control  • 
storage  in  Lewisville  Lake  will  control 
floods  of  up  to  35-year  frequency  when 
regulating  releases  in  proportion  to  ex¬ 
isting  downstream  channel  capacities. 

However,  the  project  as  originally  planned 
would  control  floods  of  about  50-year  fre¬ 
quency  when  operated  in  conjunction  with 
the  authorized  improved  channels.  This 
would  be  in  consonance  with  the  regional 
statistical  analysis  conducted  for  House 
Document  No.  276,  which  found  that  each 
project  in  the  Trinity  River  system  should 
be  planned  to  regulate  50-year  floods  to 
nondamaging  proportions.  Sufficient  flood- 
control  storage  would  be  retained  in 
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Lewisville  Lake  to  regulate  flood  runoff  from 
the  968  square  miles  of  drainage  area  between 
the  two  lakes,  and  sufficient  flood-control 
storage  would  be  provided  in  Aubrey  Lake  for 
its  692-square-mile  drainage  area.  Flood- 
control  storage  allocated  to  Aubrey  Lake 
would  take  into  consideration  that  the  rain¬ 
fall  retes  on  the  smaller  drainage  area 
controlled  by  Aubrey  Lake  are  from  a  rela¬ 
tively  greater  areal  distribution  of  higher 
rainfall  intensities.  As  a  consequence, 
although  the  total  volume  of  flood-control 
storage  is  slightly  increased,  the  degree  of 
flood-control  protection  is  not  altered  by 
the  projects  in  combination.  Flood  control, 
therefore,  is  not  an  added  or  increased 
purpose  of  Aubrey  Lake." 

2.3  Pertinent  Project  Data. 

a.  Project  purposes:  Water  supply,  flood  control, 
recreation,  and  fish  and  wildlife  conservation. 

b.  Location: 

(1)  Counties:  Denton,  Cook,  and  Grayson 
Counties,  Texas. 

(2)  Streams:  Elm  Fork  of  the  Trinity  River, 
and  Isle  du  Bois  Creek,  Trinity  River 
Basin. 

(3)  Drainage  area:  692  square  miles. 

(4)  River  mile:  60.0. 

c.  Number  of  reservoirs:  One. 

d.  Storage  capacity; 

(1)  Top  flood-control  pool:  908,100  acre- 
feet. 
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(2)  Top  conservation  pool:  650,300  acre- 
feet. 

(3)  Sediment:  54,600  acre-feet. 

Dependable  water  supply  (initially) : 

(1)  Cubic-feet  per  second:  130. 

(2)  Million  gallons  per  day:  84. 

(3)  Acre-feet  per  year:  94,203. 

Surface  area: 

(1)  Top  water-supply  pool:  25,200  acres. 

(2)  Top  flood-control  pool:  32,600  acres. 
First  cost:  $99,430,000. 

Annual  cost:  $4,215,900. 

Annual  benefits: 


(1) 

Fish  and  wildlife:  $371,100. 

(2) 

Water  supply:  $4,546,300. 

(3) 

Recreation:  $5,895,300. 

Benefit-cost  ratio: 

Based  on  an  interest  rate  of  3-1/4  percent, 
and  using  November  1,  1972,  price  levels,  and 
a  100-year  amortization  period,  the  benefit- 
cost  ratio  for  this  project  is  2.6  to  1.0. 

Land 

recruirements : 

(1)  Conservation  pool  level:  25,200  acres. 

(2)  Flood  pool  level:  32,600  acres. 

(3)  Public  u.se  and/or  facilities:  2,800  acres. 


-  5  - 
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2.4  Special  Action  by  Texas  Water  Rights  Commission. 

On  June  4,  1969.  the  Texas  Water  Rights  Commission, 
after  due  notice  had  been  given  pursuant  to  Article 
8280-*9,  Section  24,  Revised  Civil  Statutes,  issued 
an  order  designating  the  Cities  of  Dallas  and 
Denton,  Texas,  as  cooperating  local  sponsors  to 
negotiate  with  the  United  States  Army,  Corps  of 
Engineers,  for  a  project  relating  to  Aubrey 
Reservoir. 

COMMENTS 

3 . 1  Need  to  Evaluate  the  Effectiveness  of  the  Battelle- 
Columbus  Environmental  Evaluation  System  (EES) . 

The  staff  believes  that  a  brief  summary  evaluation 
statement  should  be  made  regarding  the  effectiveness 
of  the  EES  procedure.  The  staff  believes  that  the 
DEIS  would  be  enhanced  if  it  were  possible  to  elimi¬ 
nate  the  impression  that  the  use  of  the  EES  was 
an  unresolved  experimental  endeavor. 

The  staff  believes  that  the  EES  is  a  reasonably 
comprehensive  procedure.  The  problems  brought 
out  in  the  management  of  water,  land,  and  air 
resources  shows  that  all  those  areas  are  inter¬ 
related.  The  application  of  the  Battelle-Columbus 
EES  brings  out  vividly  that  an  action  in  any 
resource  area  results’  in  far-reaching  impacts  on 
others.  The  EES  analysis  shows  that  the  conse¬ 
quences  of  environmental  resources  management 
intersect  a  broad  spectrum  of  economic,  political, 
social,  technical,  and  environmental  values  which 
are  viewed  and  weighted  differently  by  different 
interest  groups.  The  EES  analysis  shows  that  it 
is  impossible  to  satisfy  all  the  constraints  in 
the  four  categories,  18  components,  and  the  78 
parameters  which  constitute  the  Battelle-Columbus 
EES.  The  Battelle-Columbus  EES  provides  a  compre¬ 
hensive  method  of  determining  alternative  combi¬ 
nations  and  trade-offs  to  achieve  the  highest 
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satisfaction  of  public  wants.  Unfortunately,  there 
is  no  effective  market  mechanism  to  allocate  re¬ 
sources  for  public  wants  as  there  is  for  the  private 
sector  of  the  economy.  Consequently,  other  means 
must  be  found  to  induce  various  segments  of  the 
public  to  reveal  their  preferences  for  public  goods. 
The  EES  does  not  completely  fulfill  this  requirement. 
At  the  level  of  comprehensive  planning  for  river 
basins,  sub-basins,  or  specific  projects,  there  is 
no  substitute  for  planners  to  interact  with  the 
public  throughout  the  planning  process.  Therefore, 
with  the  proviso  of  continued  interaction  between 
the  planners  and  the  public,  the  EES  provides  a 
very  effective  process  of  refining  and  choosing 
among  alternative  approaches  for  satisfying  public 
wants,  evaluating  them  on  the  basis  of  their  social, 
environmental,  and  economic  feasibility,  as  well 
as  for  engineering  and  economics. 

In  view  of  the  foregoing,  the  staff  suggests  that 
the  DEIS  contain  a  clear  explanation  distinguishing 
between  the  "experimental"  and  the  "nonexperimental" 
aspects  of  using  the  Battelle-Columbus  EES  as  the 
basis  for  evaluating  this  vital  project.  In  other 
words,  it  might  be  helpful  to  indicate,  for  com¬ 
parative  purposes,  which  other  Federal  projects, 
if  any,  have  used  the  Battelle-Columbus  EES  as  the 
basis  for  preparing  environmental  impact  state¬ 
ments  pursuant  to  the  National  Environmental  Policy 
Act  (NEPA)  of  1969. 

3 . 2  Need  to  Focus  on  the  Unique  Population  Growth 
Phenomenon  in  Project  Area. 

The  staff  believes  that  special  emphasis  must  be 
focused  clearly  on  the  phenomenal  population  growth 
and  migration  trends  in  the  North  Central  Texas 
area . 

Analysis  shows  that  the  requirement  for  multi¬ 
purpose  water  resources  developments,  such  as 
Aubrey  Lake, can  no  longer  be  regarded  as  hypo¬ 
thetical  planning  requirements.  An  analysis  of 
the  pattern  of  population  distribution  and 
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migration  dynamics  compels  the  conclusion  that 
very  serious  repercussions  will  result  unless 
comprehensive  developments  are  undertaken  in  the 
North  Center  Texas  area  to  accommodate  the  needs 
of  people  in  one  of  the  most  densely  populated 
regions  of  the  world.  Dr.  Robert  K.  Holz,  in 
his  study  "Texas  Population  in  1970:  7.  Patterns 
of  Population  Districution, "  published  in  the 
Texas  Business  Review,  June  1973,  states: 


"In  Texas,  11  clusters,  nodes,  or  regions 
of  population  concentration  are  apparent. 

Each  region  contains  at  least  1  percent  of 
the  state's  population;  together  they  com¬ 
prise  almost  two  thirds  of  the  Texas  popu¬ 
lation.  .  .The  state  of  Texas  has  an  area  of 
267,338  square  miles  and  a  population  of 
11,196,730,  or  an  average  density  in  1970  of 
42.7  persons  per  square  mile  -  not  a  very  dense 
population  by  either  U.S.  or  world  standards. 
The  density  of  the  U.S.  population  in  1970 
was  57.4;  that  of  the  world  was  63.  In  the 
Texas  regions  of  greatest  population  con¬ 
centration.  the  average  per  square  mile  ranges 
from  1,666  at  Dallas-Fort  Worth  to  79  at 
Amarillo.  Even  the  low  figure  is  significantly 
above  the  state  average.  For  all  11  regions 
combined,  the  density  figure  is  301  persons 
per  square  mile. 


"Three  of  the  population  regions  are  signifi¬ 
cantly  larger  than  the  others;  they  are  called 
major  regions  in  this  study.  In  descending 
numerical  order  they  are  (1)  Dallas-Fort  Worth. 
(2)  Houston-Ga Ives ton,  and  (3)  San  Antonio- 
Austin-Waco.  The  first  two  regions  contain 
more  than  18  percent  of  the  state's  population, 
and  the  third  contains  over  13  percent.  To¬ 
gether  the  three  regions  contain  49.5  percent 
of  the  population  on  just  4.5  percent  of  the 
state's  total  area.  Dallas-Fort  Worth  has  the 
largest  population  -  2,043,638  -  and  the  densest 
-  1,166  persons  per  square  mile."  (Emphasis 
added.) 


-  8  - 

vrn-94 


Analysis  indicates  that  this  phenomenal  population 
concentration  process  will  continue,  and  in  fact, 
be  accelerated  in  the  future.  In  this  regard.  Dr. 
Holz  states: 

"Our  final  concern  is  with  the  residential 
distribution  of  the  Texas  population  in  the 
years  ahead.  Do  present  trends  provide  any 
key  to  where  Texans  will  live  in  the  future? 

.  .  .The  "new  settlers"  on  the  "Texas  frontier" 
will,  to  an  overwhelming  degree,  take  up 
residence  in  the  11  population  nodes,  and  the 
3  major  nodes  will  absorb  the  bulk  of  this  new 
population.  .  .  Most  of  this  new  population 
will  settle  in  cities,  and  the  percentage  of 
Texans  classified  as  urban  will  probably  rise 
above  the  79.7  percent  shown  by  the  1970 
Census.  Potential  for  economic  growth  is 
greatest  in  the  27  counties  of  the  11  popu¬ 
lation  regions,  and  it  will  be  there  that 
business  and  industry  will  continue  to 
concentrate  their  activities." 

In  view  of  the  foregoing,  the  real  problem  facing 
the  State  is  no  longer  one  of  searching  for  al¬ 
ternatives  or  in  refining  the  project  details,  but 
rather  the  potential  failure  to  implement  decisively, 
expeditiously,  and  in  an  orderly  manner,  the  compre¬ 
hensive  public  works  plan  for  the  urban  population 
concentration  in  the  greater  Dallas-Fort  Worth 
region.  Delays  in  accomplishing  needed  develop¬ 
ments  aggravate  the  problems  of  relocating  and  re¬ 
adjusting  piecemeal,  uncoordinated  developments 
resulting  in  steadily  greater  costs  to  provide 
needed  facilities  without  serious  loss  of  environ¬ 
mental  benefits. 

Therefore,  the  staff  suggests  that  maximum  emphasis 
be  given  in  the  DEIS  to  the  implications  of  the 
unique  population  growth  and  migration  dynamics 
involved  in  the  greater  Dallas-Fort  Worth  region. 
Emphasis  should  be  given  that  the  requirements  of 
this  population  concentration  are  so  compelling 
that  the  greater  danger  to  the  economy  and  the 
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environment  lies  in  inaction  or  further-  delay. 
Analysis  of  costs  estimates  for  this  project 
since  authorization  indicates  a  steady  climb 
from  approximately  $50.5  million  in  1971  (See 
pamphlet  "Water  Resources  Development"  by  the 
US  Army  Corps  of  Engineers,  Texas,  1971 
(January  1971),  page  40.)  to  approximately 
$99.4  million  (See  Table  V-20,  DEIS). 

4.  CONCLUSIONS 

4.1  The  Draft  Environmental  Impact  Statement  under 
review  appears  to  conform  to  the  basic  require¬ 
ments  of  Section  102(2) (C)  of  the  National 
Environmental  Policy  Act  of  1969. 

4.2  The  subject  project  and  the  DEIS  pertaining  thereto 
would  be  greatly  enhanced  if  careful  consideration 
were  given  to  the  comments  presented  in  paragraph  3, 
above,  suggesting  that  the  document  be  edited  to 
include  a  brief  but  careful  appraisal  of  the 
effectiveness  of  the  Battelle-Columbus  Environ¬ 
mental  Evaluation  System  for  the  project  under 
review.  In  addition,  it  is  believed  that  the 
document  would  be  enhanced  by  giving  greater 
and  special  emphasis  to  the  unique  population 
growth  and  migration  phenomenon  involved  in  the 
project  area. 


AJD: 11 


NOTED: 

A.  E.  Richardson 
Executive  Director 
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OGORDON  FULCHER 
CHAIRMAN 

LESTER  CLARK 
VICE-CHAIRMAN 

J.  DOUG  TOOLE 
HARRY  P.  BURLEIGH 


TEXAS  WATER  QUALITY  BOARD 


CLAYTON  T.  GARRISON 
JIM  C.  LANGDON 
J.  E.  PEAVY.  MD 

HUGHC.  Y ANTIS.  JR. 

EXECUTIVE  DIRECTOR 

PH.  476-2631 
A.C.  612 


314  WEST  11TH  STREET  78701 
P.O.  BOX  13246  CAPITOL  STATION  78711 
AUSTIN.  TEXAS 


August  10,  1973 


RE:  Corps  of  Engineers  Draft 

Environmental  Impact  Statement, 
Aubrey  Lake 


Mr.  Walter  G.  Tibbitts  III 
Acting  Director 

Division  of  Planning  Coordination 
Office  of  the  Governor 
P.  0.  Box  12428,  Capitol  Station 
Austin,  Texas  78711 

Dear  Mr.  Tibbitts: 


The  staff  of  the  Texas  Water  Quality  Board  has  reviewed  the  Draft 
Environmental  impact  Statement  of  Aubrey  Lake,  Elm  Fork  of  the 
Trinity  River.  The  discussion  of  water  quality  conditions 
(presented  on  page  11-54)  is  not  acceptable  and  it  should  be 
broadened  to  assess  the  following  circumstances: 


1 .  That  the  algae  bloom  in  headwaters  of  Lewisville 
Lake  might  result  from  natural  problems  and  stream 
conditions  other  than  wastewater  effluent  effects. 


2.  The  premise  "that  dispersal  of  nutrients  into 

Aubrey  Lake  will  reduce  algae  blooms  below  Aubrey 
Lake  Damsite"  does  not  abrogate  the  potential  of 
algae  bloom  in  Aubrey  Lake.  The  inference  of  the 
EIS  is  that  the  algae  problem  is  shifted  upstream. 


3. 


The  subject  of  municipal  wastewater  treatment 
plant  improvements  and  corresponding  quality 
effects  of  effluent  impounded  by  the  proposed 
lake  should  be  correlated  to  the  water  quality 
objectives  of  the  FWPCA  Amendments  of  1972  and 
the  construction  schedule  of  the  dam. 


RECEIVED 


AUG  13  1973 


Div.  of  Pla*i. 
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We  recommend  that  the  Corps  review  the  overall  problem  of  nutrients 
discharged  into  the  watershed  of  the  proposed  Lake  with  the  Trinity 
River  Authority,  since  the  TRA  has  underway  studies  and  modeling 
of  nutrient  loading  in  their  Basin  Planning  activities. 

Thank  you  for  the  opportunity  to  review  this  statement,  and  if  we 
may  be  of  further  assistance,  please  let  us  know. 


Very  truly  yours, 


( 
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Emory  G.  Long,  Director 
Administrative  Operations 
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September  11,  1973 


Mr.  Rcndy  Whittington 

Division  of  Planning  Coordination 

Executive  Department 

Box  12428,  Capitol  Station 

Austin,  Texas  78711 

Dear  Mr.  Whittington: 

Reference  is  made  to  your  memorandum  of  July  26,  1973  and  the  attached 
Draft  Environmental  Impact  Statement  for  Aubrey  Lake. 

Members  of  my  staff  have  reviewed  the  statement  and  offer  the  following 
comments  for  your  consideration: 

Page  1-2  -  In  sentence  one,  an  acreage  figure  of  54,600  acres  is  given.  This 
appears  to  be  in  conflict  with  figures  presented  in  the  summary  and  on  page  1-5. 

Page  1-4  -  The  last  sentence  on  this  page  refers  to  initial  reduction  in  fish 
productivity.  The  Department  suggests  that  more  explanation  of  this  statement 
be  provided. 

Page  1-6  -  The  section  titled  "Forest  and  Vegetative  Management"  is  quite 
interesting.  We  do,  however,  suggest  that  consideration  be  given  to  the 
establishment  of  native  vegetation  on  those  areas  where  heavy  visitation  is 
not  expected.  The  selection  of  species  should  be  made  so  as  to  provide  for 
reestablishment  of  rare  or  endangered  plant  species  and/or  species  of  value 
to  wildlife. 

Page  11-50  -  Paragraph  b,  Waterfowl  Species.  The  presence  of  a  nesting 
woodduck  population  should  be  noted. 

Page  11-92  -  Paragraph  3,  Flood  Control  Needs.  The  second  sentence  should  be 
revised.  ...,  and  damages  resulting  from  floods  will  likely  increase  if 
unrestricted  urban  development  in  floodplain  areas  continues. 
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Pages  11-78,  11-91,  V-65  and  66  -  While  the  Statewide  Comprehensive  Outdoor 
Recreation  Plan  (1968)  reports. a  shortage  of  outdoor  recreation  opportunities 
for  trails,  boat  ramps,  camping  facilities,  scenic  roads,  picnic  sites,  and 
golf  holes  in  Planning  Region  II,  a  deficit  of  water  surface  acres  is  not 
indicated.  A  surplus  of  271,339  surface  acres  of  water  is  indicated  for 
1968  (Paragraph  4.2.2.16,  Volume  IV,  1968  SCORP). 

A  review  of  the  Statewide  Comprehensive  Outdoor  Recreation  Plan  further  reveals 
that  providing  additional  recreation  opportunities  in  the  Dallas-Fort  Worth 
Area  is  of  high  priority  at  the  current  time.  The  Statewide  Comprehensive 
Outdoor  Recreation  Plan  would  support  the  provision  of  additional  facilities 
at  existing  projects  in  the  following  order: 

1)  Additional  facilities  on  water  closest  to  urban  residences  where  time 
and  distance  are  shortest, 

2)  New  water-oriented  projects  providing  additional  recreational  opportunities. 

Page  11-91  and  92  -■  Recreation  Needs.  As  noted  in  the  environmental  statement, 
there  are  substantial  facility  deficiencies  at  existing  Corps  lakes  in  this' 
area  of  the  State.  This  v/ould  seem  to  suggest  that  correction  of  these 
deficits  be  given  at  least  equal  priority  to  recreational  development  at 
Lake  Aubrey.  Consideration  of  this  action  would  be  desirable  in  that  it 
would  result  in  the  maximization  of  utilization  of  the  water  surface  area 
administered  by  the  Corps. 

Section  III  -  The  Environmental  Impact  of  the  Proposed  Action 

The  use  of  the  environmental  evaluation  system  produced  by  Battelle-Columbus 
Laboratories  Is  of  interest  to  the  Department.  The  attempted  quantification 
of  environmental  aspects  of  project  development  is,  indeed,  a  bold  step  and 
one  which  must  be  taken.  For  this  attempt,  we  commend  the  Corps  and  its 
contractual  institution. 

Unfortunately,  the  Department  cannot  concur  with  the  substance  of  this  case 
example.  To  imply  that  the  inundation  of  thousands  of  acres  of  agricultural 
land  and  wildlife  habitat  can  be  construed  33  an  environmental  improvement  is, 
indeed,  subject  to  question. 

In  reviewing  the  quantification  procedure,  members  of  my  staff  have  attempted 
to  envision  the  assumptions  and  reasoning  upon  which  the  final  numerical  quanti¬ 
fication  is  based.  They  advise  me  that  the  background  information  which  would 
permit  a  specific  critique  could  only  be  obtained  under  a  system  of  close 
coordination  whereby  the  Department  has  representation  during  the  early  stages 
of  plan  formulation. 

Our  criticism  of  this  case  example  is  not  intended  to  reflect  on  the  personal 
or  professional  integrity  of  those  who  have  labored  long  and  hard  to  develop 
the  present  figures.  We  do,  however,  strongly  criticize  the  lack  of  timely 
coordination  of  this  matter  with  the  Department. 

t 
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The  entire  formulation  and  planning  process  upon  which  this  evaluation  is 
based  requires  the  use  of  assumptions  and  subjective  preferences.  This  is 
a  recognized  necessity  in  attempting  such  a  task.  It  would  be  entirely 
unrealistic  to  expect  that  personal  interest,  association,  and  background 
would  not  affect  such  judgment  decisions.  To  insure  that  all  interests 
are  provided  an  opportunity  to  be  heard,  it  is  imperative  that  organizations 
having  professional  expertise  in  the  areas  of  concern  and  representing  a 
broad  spectrum  of  Interest  be  Included  in  the  formulation  of  such  evaluations. 

In  addition  to  the  aforementioned  concern,  several  specific  areas  of  evaluation 
should  be  given  further  consideration. 

A.  Stimulated  activities  adjacent  to  the  reservoir. 

B.  Inundation  of  terrestrial  habitat  adjacent  to  Lewisville  Reservoir. 

C.  Land  use  changes  along  the  river  between  Aubrey  and  the  headwaters 
of  Lewisville. 

D.  Flow  characteristics  of  the  stream  as  affected  by  project  operation. 

A  specific  water  release  operation  pattern  based  upon  present  and 
future  basin  demands  and  future  construction  plans  should  be  included. 

Page  III  25-27  -  Waterfowl.  Paragraph  C.  The  discussion  referring  to  a 
shift  of  waterfowl  populations  from  the  Mississippi  River  Wetlands  should 
be  omitted,  unless  specific  information  documenting  this  assumption  can  be 
provided. 

The  reference  to  waterfowl  habitat  deficits  along  the  Mississippi  River  should 
be  discussed  in  more  detail.  Those  major  projects  which  have  resulted  in 
waterfowl  habitat  destruction  as  well  as  those  which  will,  in  the  future, 
affect  the  current  habitat  status  should  be  discussed. 

Analysis  of  the  benefit-cost  ratio  as  derived  in  the  Impact  Statement 
reveals  that  approximately  557,  of  the  project  benefits  are  allocated 
to  recreation.  However,  neither  the  Impact  Statement  nor  the  General 
Design  Memo  clearly  indicates  how  much  consideration  will  be  given  to 
recreation  in  project  operation.  As  lake  level  fluctuations  and  downstream 
releases  of  water  from  the  dam  will  be  critical  to  recreational  opportunities 
afforded  and  the  enjoyment  of  the  project,  it  is  highly  recommended  that 
operational  policies  favorable  to  recreation  be  established  and  implemented, 
at  least  in  proportion  to  the  recreational  benefit  ratio  attributed  to 
the  project  above.  Specifically,  these  policies  should  Include  maximizing 
lake  level  stability  during  the  summer  recreation  season  and  maintaining 
regular  flows  in  the  river  channel  downstream  from  the  dam.  Water  supply 
functions  must  not  be  allowed  to  dominate  operational  policy  of  the  project 
if  the  high  recreation  benefit  noted  above  is  to  be  claimed. 

The  Department  appreciated  having  had  the  opportunity  of  commenting  on 
this  draft  environmental  impact  statement. 
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Colonel  Floyd  H.  Henk,  District  Engineer 
Fort  Worth  District,  Corps  of  Engineers 
P.  0.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

The  draft  environmental  impact  statement  for  Aubrey  Lake, 

Elm  Fork,  Trinity  River,  Texas  furnished  with  your  letter 
of  July  23,  1973,  has  been  reviewed  by  this  office  and  our 
Texas  division  office.  Also,  we  have  a  copy  of  the  Texas 
Highway  Department's  August  7,  1973,  letter  to  the  State 
of  Texas  Coordinator,  commenting  on  the  draft  statement. 

Although  the  environmental  impacts  on  most  items  are  dis¬ 
cussed  in  depth,  there  is  little  mention  of  what  effects 
the  proposed  reservoir  will  have  on  the  existing  highway 
system.  We  suggest  that  the  final  environmental  impact 
statement  include  a  comprehensive  discussion  on  what 
effects  the  proposed  reservoir  will  have  on  both  the  existing 
and  planned  highway  systems. 


Sincerely  yours. 


<0^9  £  tTy?*****^ 

W.  White 

*  Regional  Administrator 


United  States  Department  of  the  Interior 

OFFICE  OF  THE  SECRETARY 
SOUTHWEST  REGION 

Room  4030,  517  Gold  Avenue  SW. 

Albuquerque,  New  Mexico  87101 
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District  Engineer 

Corps  of  Engineers,  U.  S.  Army 

Post  Office  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Sir: 

This  is  in  response  to  your  letter  of  July  23,  1973,  addressed  to 
the  Assistant  Secretary,  Program  Policy,  which  requested  review 
and  comment  on  a  draft  environmental  statement  for  Aubrey  Lake, 

Elm  Fork,  Trinity  River,  Texas. 

It  is  the  general  view  of  the  Department  of  the  Interior  that  the 
draft  statement,  although  voluminous  and  detailed  in  its  presenta¬ 
tion,  has  certain  serious  omissions  as  well  as  inadequacies  in  the 
evaluation  of  environmental  impacts. 

For  example,  nowhere  in  the  statement  is  there  a  full  explanation 
of  anticipated  water  releases  from  Aubrey  Dam  and  resultant  changes 
in  downstream  flow  regimen.  Land  use,  fish  and  wildlife  habitat, 
and  recreational  activities  would  be  affected.  We  suggest  that  com¬ 
parative  flow  data  be  presented  and  consideration  be  given  to  the 
probable  impacts.  On  pages  V-24  and  V-25  it  is  stated  that  "Current 
trends  in  recreation  indicate  that  stream-oriented  recreation  areas 
are  at  a  premium,  and  that  stream  channelization  and  dam  building 
are  reducing  good  stream-type  recreation  areas  and  affecting  their 
quality."  The  potential  for  increased  recreational  use  of  the  chan¬ 
nel  between  Aubrey  Dam  and  the  head  of  Lewisville  Lake  after  con¬ 
struction  of  Aubrey  Reservoir  and  the  impact  on  the  area  should  be 
discussed. 

Recognition  also  should  be  given  to  the  reduction  in  downstream 
streamflow  and  inflow  to  Trinity  Bay  that  would  be  caused  by  evapo¬ 
ration  losses  from  Aubrey  Lake  and  the  higher  water  surface  eleva¬ 
tion  in  Lewisville  Lake. 

It  is  not  clear  whether  the  Environmental  Evaluation  System  (EES) 
used  to  evaluate  the  project  included  Lewisville  Lake  or  was  limited 
to  Aubrey  Lake.  Lewisville  Lake  will  be  changed  in  size  as  a  result 
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of  the  project,  and  its  operation  will  be  coordinated  with  that  of 
Aubrey  Lake.  In  view  of  this  relationship  the  environmental  evalu¬ 
ation  should  give  equal  consideration  to  both  components  of  the 
project . 

The  following  specific  comments  are  submitted  for  your  consideration 
and  use  in  developing  a  final  statement  for  the  project. 

Summary  Sheet 

On  page  2  the  total  land  to  be  acquired  is  given  as  43,500  acres. 
However,  on  page  111-14  it  is  indicated  that  35,050  acres  of  land 
would  be  required  for  the  site.  This  discrepancy  should  be  clari¬ 
fied. 

Project  Description 

Page  1-4.  'The  project  would  provide  opportunities  for  up  to 
6,240,000  recreation  days  annually."  How  was  this  use  determined, 
and  how  will  it  be  distributed  in  point  of  time  and  location?  In 
view  of  the  large  numbers  of  visitors  that  evidently  will  be  pres¬ 
ent  in  peak  use  periods,  further  explanation  of  location,  size, 
facilities  provided,  and  public-use  capacity  of  each  site  would 
seem  warranted. 

Page  1-4.  The  sentence  beginning  at  the  bottom  of  this  page  is 
questionable.  No  evidence  is  given  to  support  the  contention  that 
the  initial  productivity  of  the  reservoir  for  fish  would  be  reduced 
but  would  subsequently  increase.  New  reservoirs  typically  are 
highly  productive  because  of  the  inundation  of  vegetation  and 
comparatively  fertile  soils.  Later  this  productivity  decreases. 

Page  1-5,  Wildlife  Management.  The  first  sentence  in  the  section 
should  be  modified  to  give  the  Bureau  of  Sport  Fisheries  and  Wild¬ 
life  credit  for  having  primary  responsibility  for  the  management 
of  migratory  birds. 

Pages  1-5  and  1-6.  The  sections  concerning  'Wildlife  Management" 
and  "Forest  and  Vegetation  Management"  appear  too  general.  Some 
discussion  of  specific  management  measures  would  be  helpful.  Plan¬ 
ing  for  these  management  programs  should  be  coordinated  with 
appropriate  Federal,  State,  and  local  interests. 

Environmental  Setting  Without  the  Project 

Pages  11-13  to  11-18,  Economic  Geology.  Available  data  have  revealed 
that  during  1970  mineral  deposits  in  Denton  County  yielded  sand  and 
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gravel,  clay,  petroleum,  and  natural  gas  valued  at  about  $1.7 
million;  deposits  in  Cooke  County  yielded  petroleum,  natural  gas 
liquids,  and  natural  gas  valued  at  about  $30  million;  and  deposits 
in  Grayson  County  yielded  natural  gas,  petroleum,  natural  gas 
liquids,  stone,  and  sand  and  gravel  valued  at  about  $34.8  million. 

The  statement  recognizes  the  existence  of  economic  mineral  resources 
within  the  reservoir  site  and  states  that  only  sand  and  gravel  and 
petroleum  deposits  are  currently  being  worked,  but  that  some  clay, 
shale  and  limestone  of  the  Woodbine  and  Weno  formations  have  been 
used  in  the  past  for  brick  and  pottery  manufacture  and  for  dimension 
stone. 

The  statement  points  out  that  sand  and  gravel  production  from  the 
area  has  been  substantial.  Sand  and  gravel  have  been  produced  from 
14  locations  within  the  reservoir  site,  including  12  locations  along 
the  Elm  Fork  River.  Probably  more  locations  exist  from  which  the 
commodity  has  been  recovered.  However,  installation  of  the  proposed 
dam  and  reservoir  probably  would  not  seriously  affect  the  availa¬ 
bility  of  sand  and  gravel  in  the  area.  The  statement  does  not 
explain  the  effect  of  the  proposal  on  two  active  sand  and  gravel 
operations  just  above  and  below  the  damsite. 

Page  11-17.  The  environmental  statement  adequately  describes  the 
existence  of  12  producing  oil  wells  and  114  test  wells  located  in 
or  near  the  reservoir  site.  Yields  from  10  of  the  pumping  wells 
are  low  -  2  or  3  barrel s-per-day ,  2  days  per  week  -  and  all  wells 
will  be  capped  or  plugged  in  accordance  with  Texas  Railroad  Commis¬ 
sion  regulations. 

Page  11-41,  Area  Aquatic  Vegetation.  Does  the  wetland  acreage  in¬ 
clude  areas  of  this  type  in  the  bottomlands  downstream  of  the  Aubrey 
dam  site  and  around  the  periphery  of  Lewisville  Lake?  These  loca¬ 
tions  will  be  influenced  by  the  project  and  should  be  considered. 

Pages  11-41  to  11-43,  Area  Terrestrial  Vegetation.  A  separate  dis¬ 
cussion  of  bottomland  vegetation  is  needed.  This  type  has  the 
highest  wildlife  value  and  will  be  the  most  affected. 

Page  11-56,  Animals.  We  have  no  recent  record  of  white-tailed  deer 
in  the  project  area. 

Pages  11-81,  Bureau  of  Sport  Fisheries  and  Wildlife.  The  meaning 
of  the  hunting  estimate  of  2,350  man-days  is  not  clear.  It  seems 
to  indicate  waterfowl  hunting,  however,  a  figure  of  3,000  man-days 
of  waterfowl  hunting  is  given  on  page  111-28.  The  statement  should 
specify  that  the  Bureau  of  Sport  Fisheries  and  Wildlife  has  esti¬ 
mated  400  man-days  of  waterfowl  hunting  annually  with  the  project. 
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The  proposed  action  will  not  affect  any  existing  or  proposed  unit 
of  the  National  Park  System,  nor  any  site  eligible  for  registration 
as  a  National  Historic,  Natural  or  Environmental  Education  Landmark. 

The  final  statement  should  contain  evidence  of  contact  with  the 
Texas  Historic  Preservation  Officer  and  include  his  comments  con¬ 
cerning  the  effect  of  the  undertaking  upon  historical  and  archeo¬ 
logical  resources. 

The  draft  statement  suggests  that  intensive  archeological  surveys, 
testing  and  salvage  will  be  undertaken.  However,  no  definite  plan 
to  mitigate  the  impact  on  archeological  resources  is  presented. 

The  final  statement  should  include  this  information. 

Page  111-5.  Table  111-1.  The  basis  for  specific  EIU  values  in  this 
and  succeeding  tables  is  not  explained  so  that  interpretation  is 
difficult.  The  evaluation  of  aquatic  vegetation,  for  instance,  is 
open  to  question.  We  wonder  whether  the  detrimental  aspects  of 
aquatic  vegetation  in  a  reservoir  have  been  considered.  Such  vege¬ 
tation  tends  to  bind  nutrients  thus  reducing  fertility,  increases 
BOD  in  winter  die-off,  provides  escape  cover  for  fish,  reduces  fish¬ 
ing  area  and  success,  and  often  is  a  factor  in  the  overabundance  of 
nongame  fishes. 

The  positive  EIU  value  assigned  to  commercial  fisheries  is  conjec¬ 
tural.  There  are  various  legal  and  economic  constraints  which 
suppress  commercial  fishing,  and  there  is  no  present  indication  that 
these  constraints  will  be  modified. 

Waterfowl  use  at  Aubrey  Lake  will  be  a  transfer  of  use  from  other 
areas  thereby  decreasing  the  EIU  value  of  those  areas.  As  water- 
fowl  use  at  Aubrey  will  not  be  "new"  use,  no  EIU  value  should  be 
assigned. 

Page  111-6,  Table  1 1 1-2.  The  assignment  of  a  high  positive  EIU 
value  to  BOD  should  be  explained.  Intensive  public  use  of  the  lake 
could  lead  to  an  increase  in  fertility  resulting  from  the  introduc¬ 
tion  of  organic  wastes.  Unless  sanitation  measures  are  strictly 
enforced,  BOD  levels  in  the  lake  could  become  undesirably  high. 
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Page  111-18,  paragraph  4_.  We  see  no  relationship  between  the  loss 
of  106  acres  of  ponds,  stock  tanks,  and  reservoirs,  and  the  future 
construction  of  others  adjacent  to  the  project  area.  The  building 
of  new  ponds  also  would  occur  without  the  project.  Should  the 
presence  of  the  lake  promote  residential  development  on  surround¬ 
ing  areas,  pond  construction  would  be  less  with  the  project  than 
without  the  project. 

Pages  111-25  to  111-28,  Waterfowl .  A  +4.2  EIU  value  is  assigned  to 
waterfowl  and  several  pages  are  devoted  to  the  justification  of  this 
assumed  value.  It  is  contended  that  the  project  will  lure  waterfowl 
from  the  Mississippi  Flyway  because  there  is  a  deficit  of  habitat 
similar  to  that  which  will  be  provided  by  Aubrey  Lake  in  the  States 
of  Arkansas  and  Louisiana.  No  reference  is  made  to  other  types  of 
waterfowl  habitat  such  as  the  four  million  acres  of  coastal  wetlands 
in  Louisiana  or  the  wetlands  being  improved  for  waterfowl  as  a  result 
of  continuing  and  expanding  waterfowl  management  programs  throughout 
both  flyways.  The  conclusion  that  there  is  a  deficit  of  habitat  in 
Arkansas  and  Louisiana  seems  without  basis. 

One  negative  aspect  that  appears  to  have  been  overlooked  is  the 
impact  of  intensive  recreational  activity  and  development  on  the 
waterfowl  potential  at  Aubrey  Lake.  The  disturbance  factor  alone 
would  be  highly  adverse. 

Page  111-28,  paragraph  (e) .  The  estimate  of  3,000  annual  man-days 
of  waterfowl  hunting  with  the  project  does  not  agree  with  the  esti¬ 
mate  contained  in  the  August  31,  1973,  report  of  the  Bureau  of  Sport 
Fisheries  and  Wildlife,  which  is  400  man-days. 

Page  111-29,  Intangible  Impact  on  Esthetics.  The  effect  of  the  proj¬ 
ect  on  wild  animals'  habitat  should  be  more  than  moderately  adverse 
considering  the  inundation  of  25,200  acres  of  bottomland  wildlife 
habitat  and  the  recurrent  inundation  of  another  7,400  acres  in  the 
flood  control  pool.  To  this  loss  must  be  added  the  impact  of  con¬ 
centrated  recreational  use  of  the  remaining  habitat  in  the  project 
area. 

Page  111-30,  Amphibians  and  Reptiles.  The  conclusion  that  amphibi¬ 
ans  and  reptiles  will  increase  in  zones  that  are  permitted  to 
"return  to  nature"  is  valid  but  reflects  a  condition  of  restoration 
rather  than  a  net  gain  as  might  be  inferred. 

Page  111-42.  Impact  on  Recorded  Sites.  The  third  sentence  implies 
that  inundation  of  sites  (covering  with  water  and  silt)  will  protect 
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the  sites  (relatively)  from  further  destruction.  Not  all  inundated 
sites  are  covered  with  silt.  Some  will  be  eroded  away  by  currents. 

Page  111-45,  Recreational  Elements.  The  discussion  of  the  impact  of 
recreational  use  of  the  area  around  Aubrey  Reservoir  is  inadequate. 
The  statement  should  contain  more  detail  on  adverse  impacts  caused  by 
concentration  of  use  around  service  facilities  such  as  picnic  and 
camping  areas.  The  impacts  of  construction  of  roads  and  use  of  roads 
also  should  be  considered. 

Page  111-50,  Impact  on  Lewisville  Lake.  A  discussion  of  the  effects 
of  construction  of  Aubrey  Reservoir  on  recreational  use  of  Lewisville 
Lake  should  appear  in  this  section  and/or  section  I V- 10,  page  IV-5. 
Consideration  should  be  given  to  such  details  as  increased  sediment 
in  Lewisville  Lake,  noise  and  air  pollution,  and  the  length  of  time 
such  adverse  impacts  may  be  expected  to  continue  as  a  result  of 
construction  of  Aubrey  Dam. 

Any  Adverse  Effects  which  Cannot  be  Avoided  Should  the  Proposal  be 
Implemented. 

Page  I V- 1 .  The  first  sentence  should  be  modified  to  identify  the 
25,200  acres  as  reservoir  surface  at  conservation  pool  elevation. 

Page  IV-4,  Archeological  Resources.  A  systematic  survey  does  not 
provide  protection  of  archeological  resources,  but  it  does  provide 
information  which  can  be  used  to  mitigate  the  impact  on  these  re¬ 
sources  . 

Page  IV-4,  Recreational  Resources.  The  discussion  of  mitigation 
measures  to  relieve  adverse  impacts  is  not  adequate.  The  discus¬ 
sion  should  include  measures  to  be  taken  to  avoid  pollution  from 
sanitary  facilities  as  this  is  one  adverse  impact  that  can  be 
largely  avoided  by  provision  and  care  of  sanitary  facilities.  The 
discussion  should  include  more  detail  on  soil  compaction,  vegetation 
damage,  soil  erosion  and  sedimentation,  and  measures  to  be  taken  to 
mitigate  the  impacts. 

Pages  IV-5  and  IV-6.  Adverse  Impacts  on  the  Lewisville  Lake  Project. 
Archeological  sites  to  be  inundated  should  be  listed  as  an  adverse 
effect. 

Alternatives  to  the  Proposed  Action 

Page  V-5,  paragraph  (g) .  This  paragraph  contains  the  only  reference 
in  the  draft  statement  to  pipelines  which  will  have  to  be  abandoned 
or  relocated.  These  should  be  described  and  discussed  as  appropriate 
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in  the  sections  concerning  the  "Project  Description,"  "Environmental 
Setting  Without  the  Project,"  and  "The  Environmental  Impact  of  the 
Proposed  Action." 

Page  V~7,  Detrimental  Aspects.  In  this  context,  "procrastination" 
of  salvage  of  archeological  resources  cannot  be  considered  a  detri¬ 
mental  aspect  of  the  no-action  alternative. 

Page  V-89,  Table  V-19-  The  "No  Action"  figure  for  Amphibians  and 
Reptiles  does  not  seem  to  conform  to  figures  used  for  the  other 
elements. 

Any  Irreversible  and  Irretrievable  Commitments  of  Resources  which 
would  be  Involved  in  the  Proposed  Action  Should  it  be  Implemented 

The  pictorial  treatment  in  this  section  is  a  novel  approach,  but  we 
believe  that  in  many  cases  it  would  be  inadequate  for  a  full  presen¬ 
tation  of  commitments. 


Sincerely  yours, 


Willard  Lewis 

Special  Asst,  to  the  Secretary 


VIII- 109 


DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  RAILROAD  ADMINISTRATION 
WASHINGTON*  O.C.  20590 

Room  11A23 »  819  Taylor  Street 
Fort  Worth,  Texas  76102 


August  15,  1973 


Floyd  H.  Henk 
Colonel,  CE 
District  Engineer 
Department  of  the  Army 
P.  0.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Sir: 

Reference  is  made  to  your  letter  of  23  July  1973  concerning 
the  environmental  impact  statement  for  Aubrey  Lake,  Elm  Fork, 
Trinity  River,  Texas. 

The  Office  of  Safety,  Federal  Railroad  Administration,  has 
no  jurisdiction  or  authority  in  projects  of  this  kind  and 
therefore  I  have  no  comments  to  offer. 


Very  truly  yours, 

Irfa W  "7 

D.  R.  Holmes, 
Regional  Director 
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OMAR  BURLESON 

17th  DISTRICT 
TEXAS 


IRS.  JUDITH  CURTIS 
XH&MH—THA«V1  ASSISTANT 

ZENO  J.  PHILLIPS 
SFCCIAL.  ASSISTANT 


Congress  of  tfje  ®nfteb  States 

£011 it  of  &epre*entsttoe* 

i&asfjington,  ®.C.  20515 

July  26,  1973 


Colonel  Floyd  H.  Henk 
District  Engineer 
Department  of  the  Army 
Fort  Worth,  Texas  /6102 

Dear  Colonel  Henk: 

Thank  you  so  very  much  for  your  letter  of  July  23 
and  for  the  draft  environmental  impact  statement  on 
Aubrey  Lake,  Elm  Fork,  Trinity  River,  Texas. 

Colonel,  I  greatly  appreciate  having  this  statement. 

With  many  thanks  and  good  wishes,  I  remain 

Sincerely  yours, 


**  ■■  v 

Omar  Burleson 


OB : C/m 
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SIERRA  CLUB  < 

LOWI  STAR  CHAPTER 

August  7,  1973 

Colonel  Floyd  H.  Henk,  District  Engineer 
Fort  Worth  District,  Corps  of  ftigineers 
P.0.  Bax  17300 
Fort  Worth,  Texas  76102 

Dear  Colonel  Henki 

We  have  reviewed  the  Draft  Environmental  Impact  Statement  for  Aubrey  Lake,  Texas, 
and  offer  the  following  rec emendations  for  the  Final  Statement, 

I,  We  urae  that  hydrological  data  »  impact  of  the  proposed  project  on  the 
estuaries  of  Galveston  and  Trinity  tars  t>a  obtained,  ana  Included  in  the  Final  Statement, 

II,  We  consider  the  environmental  evaluation  study,  done  by  North  Texas  State 
University,  to  be,  not  only  inadequate,  but  ludicrous.  The  Study,  based  an  the  new 
Battelle-Columbus  method  (  described  in  the  Draft  Statement)  had  a  total  plus  score  of 
1,74,  and  was  thereby  judged  environmentally  beneficial.  But  any  change  in  any  category 
could  change  the  total. 

Since  the  Battelle  method  had  a  14  point  parameter  importance  unit  for  Indians,  so 
does  the  NTSU  Study,  There  are  no  Indians  in  the  area,  and  this  parameter  could  have 
been  excluded,  but  then  they  would  have  been  14  points  short.  The  ’•Indian”  score  obviously 
turned  out  "no  change”,  but  Heaven  help  the  study  if  any  Indians  turn  up. 

The  most  mysterious  parameter  listed  is  "Mystery" — the  real  mystery  being,  how 
was  it  determined  that  the  "Mystery”  factor  would  be  increased  0,207  But,  had  "Mystery” 
been  decreased  by  1,75,  then  the  project  would  have  proved  environmentally  unfeasible- 
based  on  the  mystery  factor  alone. 

The  Archeological  Flu  has  already  changed  the  total.  This  parameter  had  a  PIU  of 
13,  based  on  two  known  sites— e  net  change  of  -4,68,  However,  Southern  Methodist  University, 
(Dallas)  has  since  conducted  an  archaeological  reconnaissance,  and  discovered  25  more 
sites.  If  each  of  the  previously  known  two  sites  was  worth  -2,34,  then  27  sites  should 
come  out  as  -63,18— impossible  since  the  maximum  is  13,  But,  even  with  -13— there  goes 
the  study.  Of  course  ,  mathematical  acrobatics  could  be  used  on  other  categories  to  plus 
the  score,  but  we  seriously  question  the  value  of  a  system,  under  which  we  believe,  any 
proposed  project,  anywhere,  could  be  scored  to  appear  environmentally  beneficial.  We 
feel  the  Battelle  system  is  mostly  based  on  personal  opinion,  and  individual  whims ey. 

We  urge  that  an  entirely  new  environmental  evaluation,  based  on  adequate  scientific 
study  be  begun,  comile ted,  and  included  in  the  Final  Environmental  Impact  Statement. 

Ill,  The  SMU  Archeological  Reconnaissance  was  only  a  start.  We  urge  that  an  adequate 
Archeological  exploration  be  conducted,  and  the  results  included  in  the  Final  tovlronmental 
Statement. 

Thank  you  for  the  opportunity  to  consent  on  the  Draft  Statement, 


Sincerely,  *  „ 

'bj  ojvu 

Mrs,  Ftanklyn  Wright,  Conservation  Chairman 
9720  Wisterwood 
Dallas,  Texas  75238 
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TRINITY  IMPROVEMENT  ASSOCIATION 

TELt  PiiONE  1817)  261-1661  ■  2615  AVENUE  E  EAST  ■  SUITE  118  ■  ARLINGTON,  TEXAS  76011 


August  9,  1973 


Colonel  Floyd  Henk 

District  Engineer 

U.  S.  Army  Corps  of  Engineers 

P.  O.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

In  accordance  with  your  request,  the  Trinity  Improvement  Association  has 
reviewed  the  "Draft  Environmental  Impact  Statement,  Aubrey  Lake,  Elm 
Fork,  Trinity  River. Texas."  Based  on  that  review  we  offer  the  following 
comments: 

(1)  It  is  apparent  that  the  total  environment  will  be  enhanced  by 
the  completion  of  Aubrey  Lake.  The  lake  will  obviously 
change  the  ecology  of  the  region,  but  these  changes  will  result 
in  greater  benefits  to  man  and  the  environment. 

(2)  The  Trinity  Improvement  Association  would  urge  that  the  Corps 
of  Engineers  utilize  the  "Proposed  Plan  for  Aubrey  Lake"  rather 
than  any  of  the  "Alternatives  to  the  Proposed  Acts"  presented 

in  the  Draft  Environmental  Impact  Statement.  In  the  opinion  of 
the  Association  the  alternatives  would  fall  short  of  meeting  the 
stated  purposes  of  the  Lake.  The  optimum  project,  as  proposed, 
would  produce  the  greatest  positive  impact  and  benefits. 

(3)  The  positive  environmental  impact  of  Aubrey  Lake  will  be  realized 
to  greater  degrees  in  the  future  as  the  Dallas-Fort  Worth-Denton 
area  continues  to  grow  and  develop.  The  lake  will  provide  much 
needed  recreational  facilities.  It  will  also  insure  that  a  region 
that  would  probably  be  transformed  into  housing  units  and 
industries  will  remain  in  a  rural  state. 
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Sponsoring  a  coordinated  program  of  improvement  for  the  entire  Trinity  River  Basin  including  Hood  conti  ’i 
soil-water  forest  conservation,  navigation,  reclamation,  alleviation  of  stream  pollution,  conservation  of  wildlife,  .<  >./  i  ir.ni>- 
of  water  for  municipal,  agricultural,  industrial  and  recreational  uses. 


Colonel  Floyd  Henk 
August  9.  1973 
Page  2 


(4)  A  knowledge  of  the  future  water  supply  requirements  for  North 
Central  Texas  enhances  the  benefits  of  Aubrey  Lake.  The 
high  quality  of  water  impounded  by  the  Lake  will  not  only 
contribute  substantially  to  meeting  the  region's  water  needs, 
but  will  be  aesthetically  pleasing. 

(5)  The  periodic  flooding,  that  would  be  controlled  by  Aubrey 
Lake  in  conjunction  with  Lewisville  Lake,  would  enhance  the 
productivity  of  the  land  and  protect  the  wildlife  that  resides 
within  the  flood  plain.  The  Lake  would  also  result  in  an 
increase  of  water  fowl  and  aquadic  wildlife  that  is  not  common 
to  the  region. 

We  appreciate  the  opportunity  to  review  and  comment  on  the  "Draft  Environmental 
Impact  Statement,  Aubrey  Lake.  "  We  would  urge  that  the  project  be  expedited 
as  rapidly  as  possible.  Delays  will  only  esculate  the  costs  of  the  project  to 
the  taxpayers  which,in  our  opinion,  is  detrimental  to  the  total  environmental 
picture. 


LD/pc 
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SOUTHERN  METHODIST  UNIVERSITY 

DEPARTMENT  OF  ANTHROPOLOGY 
Dallas,  Texas  75222 

Archaeology  Research  Program 


August  9,  1973 


Colonel  Floyd  H.  Henk 

District  Engineer 

Fort  Worth  District 

U.  S.  Army  Corps  of  Engineers 

P.  0.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  colonel  Henk: 

The  Draft  Environmental  Impact  Statement  for  Aubrey  Lake  includes 
a  balanced  approach  to  the  archaeological  resources  which  will  be 
affected  by  the  Aubrey  Lake  project.  An  initial  reconnaissance 
is  the  first  step  in  predicting  the  impact  that  can  be  expected 
by  the  project  but  as  you  point  out  (pg.  11-65) ,  it  does  not  re¬ 
present  a  comprehensive  in-depth  evaluation  of  the  resources. 
Therefore,  an  intensive  archaeological  site  survey  needs  to  be 
completed  before  salvage  excavations  at  important  sites  can  be 
planned  and  carried  out.  I  am  sure  that  the  necessary  studies  of 
the  nonrenewable  evidence  of  man's  past  contained  at  Aubrey  Lake 
will  be  recorded  and  preserved  through  the  coordinated  efforts 
of  all  agencies  involved  with  the  project. 

Sincerely, 

S.  Alan  Skinner 
Director 

Archaeology  Research  Program 
S AS : bbh 


♦ 
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Colonel  Floyd  H.  Henk 
District  Engineer 
Department  of  the  Army 
Fort  Worth  District 
Corps  of  Engineers 
P.  0.  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

I  have  read  the  draft  of  the  "Environmental  impact 
Statement  for  Aubrey  Lake,  Elm  Fork,  Trinity  River,  Texas". 
I  have  also  received  comments  on  the  draft  from  Drs.  Pear¬ 
son,  Stewart  and  Zimmerman,  and  Professors  Knox  and  Miller. 
Dr.  Abshire  is  no  longer  in  Denton  and  Dr.  Roach  is  out 
of  state  this  month.  Since  Dr.  Odom  is  responding  person¬ 
ally  as  president  of  the  Denton  County  Historical  Society, 

I  did  not  ask  for  his  comments.  These  individuals  contri¬ 
buted  to  the  report  "A  Systems  Evaluation  of  the  Environ¬ 
mental  Impact  of  the  Aubrey  Reservoir  Project  on  Elm  Fork 
of  the  Trinity  River  in  North  Texas"  prepared  by  the  In¬ 
stitute  for  Environmental  Studies  at  North  Texas  State 
University  and  submitted  to  the  U.S.  Army  Corps  of  Engi¬ 
neers  in  1972. 

We  realize  that  there  was  extreme  difficulty  in  as¬ 
sembling  the  various  reports  and  inputs  into  the  draft. 
However,  we  believe  that  some  of  the  clarity  and  precision 
in  our  report  was  lost  in  the  construction  of  the  draft. 
Some  of  the  discontinuities  in  the  draft  produce  a  certain 
vagueness  which  does  not  reflect  the  time,  effort  and  ex¬ 
pense  taken  by  the  Corps  and  the  Institute  for  Environmen¬ 
tal  Studies  to  properly  assess  the  impact  of  Lake  Aubrey. 
However,  since  most  of  our  comments  concern  style,  and 
there  are  no  apparent  conflicts  with  our  report,  we  can 
make  no  serious  criticism  of  the  draft. 
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I  have  enclosed  a  copy  of  a  letter  from  Mrs.  Mary 
Sapp  who  represented  the  Sierra  Club  at  the  public  meeting 
in  Denton  on  27  October  1972.  I  believe  that  she  read  the 
letter  written  by  Mrs.  Franklyn  Wright  which  appears  on 
page  VIII-6  in  the  draft.  Considering  the  letter  and  Mrs. 
Sapp's  comments  during  and  after  the  meeting,  her  letter 
to  Dr.  Silvey  suggests  a  change  in  attitude  after  reading 
our  report.  I  have  also  enclosed  my  response  to  her  letter. 

We  have  enjoyed  working  on  the  Aubrey  impact  assess¬ 
ment  with  the  Corps.  Each  member  of  your  staff  has  been 
most  courteous  and  helpful.  We  look  forward  to  working 
with  the  Corps  in  the  future  to  help  maintain  the  environ¬ 
mental  integrity  of  Northern  Texas. 


Lloyd  C.  Fitzpatrick,  Ph.D. 
Acting  Associate  Director, 
Institute  for  Environmental 
Studies 


LCF/kd 

enc. 


4- 
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February  26,  1973 


Mr a .  Mary  Sapp 
4624  Gulfstraoiu 
Dallas,  Texas  75234 

Dear  Mro,  Sapp* 

Dr,  Silvey  forwarded  your  lot  Lor  to  mo  since  X  co¬ 
ordinated  the  Aubrey  study.  I  a«.  quite  pleased  with  your 
a stien ament  of  the  study  tnd  report.  \1<3  bolieve  that  it 
wars  reasonably  thorough  for  the  time  constraints.  1 1  It. 
difficult  for  anyone  to  assets  the  overall  impact  of  the 
reservoir  by  examining  a  single  value  of  +1.74.  bssonti- 
ally,  it  appoara  to  bo  an  cc.or.1  trade -off  between  the 
present  system  and  a  large  lotic  one. 


Many  of  your  Quggcstio*;o  for  items  to  bo  ineia.ko  ir. 
the  Dattcllo  ay  atom  ore  good,  bov.nvcr,  moot  of  those:  aim 
additional  ones  oro  included  in  the  dr.: ft  and  fin:.! 
vironmcntal  Impact  Statement  which  io  prepared  by  the  t.'e  :L 
of  rngincers,  I  suggest  thou  you  obtain  a  copy  of  tuc.ir 
craft  statemont  of  which  our  report  is  only  a  part.  i\.i« 
draft  io  oent  to  EPA  for  rcviov.  It  io  available  to  the 
public  Cor  70  days.  The  draft  with  input  and  feedback 
from  EPA  and  any  other  agencies,  clubs,  individuals,  etc., 
is  returned  to  the  Corps  for  consideration  anu  rev in leu. 
Tlum  the  Final  Statement  io  'written  and  cent  to  ri-A,  c  <:>, 
Congress,  etc. 


Sovernl  of  uo  have  given  con;; idor able  thought  to  r-  - 
vising  the  Battalia  FES  so  it  will  bo  more  effective  in 
assessing  water  resource  projects  in  the  north  Texan  region. 
We  are  attempting  to  obtain  outside  financial  support  lor 
thia  purpose . 


vm-oss  pagj!  is  besi  yj/iLiiY  pra&hcaru 

ISOM  COP  I  FySCIISIiiX!  to  DD-C  _ 
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A  copy  of  our  report  is  being  sent  under  a  separate 
cover. 

Again#  we  appreciate  your  comments  and  hope  to  con¬ 
tinue  a  dialogue  with  you  in  the  future.  If  we  can  be 
of  any  service#  please  contact  us. 

Sincerely# 


Lloyd  C.  FitspatricJc#  Ph.D. 
Assistant  Professor 
of  Biological  Sciencoa 

LCF/kd 
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February  19*  1973 


Dr.  J.K.D.  Pi Ivey 
Distinguished  Professor  and 
Chairman  of  Fiology 
N  orth  Texas  State  University 
Denton,  Texas  76203 

Dear  Dr.  rj lveyi 

j  have  kent  the  enclosed  studies  much  longer  than  I  had  intended. 

I  round  the  systems  evaluation  of  Aubrey  Reservoir  of  particular 
interest  since  the  past  five  months  I  have  been  intensively  pi  udy- 
e r  ^he  Elm  Fork  and  the  Trinity  River.  Hence  the  delay  in  re¬ 
turning  these. 

1  command  you  and  your  staff  for  the  detail  in  which  you  analysed 
i he  environmental  system  in  the  Aubrey  rooort.  You  produced  an 
impressive  amount  of  information  for  the  three  month  limitation  cn- 
ijmo.  Perhaps  now  that  the  National  Environmental  Protoction  Act 
nns  been  in  existence  for  several  years,  such  construction  projects 
ns  Aubrey  Reservoir  will  have  evaluation  of  environmental  systems 
at  the  very  outset  of  the  planning  when  thoy  would  be  of  most  value 
either  in  determining  if  the  project  is  valid  or  if  there  are  areas 
of  particular  sensitivity. 

'.no  recommendations  resulting  from  your  study  were  the  most  signifi¬ 
cant  part  and  perhaps  should  be  placed  in  the  front  of  the  report, 
ihose  recommendations  and  the  red  flags  are  perhaps  the  most  .re¬ 
ductive  part  of  any  such  report.  It  would  be  difficult  for  n.o  to 
assess  overall  environmental  impact  as  negative  or  pos-itive  with 
the  "with  project"  and  "without  project"  totals  so  close  in  numeric ■•>] 
value. 

1  realize  that  the  Fattelle-Columbus  system  is  a  somewhat  superfj  c.'  .  3 
at  tempt  to  give  numerical  value  to  environmental  components.  Howove 
there  seems  to  be  elements  missinp  —  they  are  the  assessment  of  i.< ,«■ 
purposes  of  the  project.  In  the  case  of  Aubrey  Reservoir  t.hoso,  or 
course,  would  be  flood  control,  water  conservation,  recreation  mi , 
••'•..or  snpnly.  Since  these  are  human  needs,  thoy  should  l.e  ('■.me 
into  the  assessment.  For  example,  the  need  for  wntor  supply  coni  i 
be  evaluated  on  the  basis  of  current  suoply,  projected  poouli. lion 
growth,  alternsfc  ive  sources  of  water,  expected  life  span  of  reservoir 
etc.  For  a  project  such  as  the  Trinity  River  for  which  you  recomi.oin 
a  tailored  version  of  EES  transportation  requirements  and  alternative 
methods  should  be  explored. 


TJUS  PA'IV.  T  f  ^ 


t  ap!  X’i  VRASTWABIiB 
IV  ^0  - 


Dr.  J.K.G.  Rilvey 


Also  in  the  Battelle  system  there  does  not  seem  to  be  an  allowance 
for  particularly  sensitive  areas  of  an  environmental  system;  i.e., 
in  an  area  such  as  Los  Angeles  air  pollution  should  be  given  much 
greater  weight.... in  areas  such  as  the  Pennsylvania  Dutch  Country 
religious  groups  should  be  given  more  weight.... in  areas  such  as 
Texas  perhaps  natural  beauty,  native  vegetation  etc.  should  be 
given  more  value.  To  make  the  evaluation  system  reliable  and 
significant  the  weighting  system  might  need  to  be  altered  for  the 
particular  area. 

I  am  somewhat  concerned  in  looking  at  several  impact  statements  ana 
studies  that  various  methods  are  being  used,  that  some  are  not  in 
groat  enough  detail  to  detect  red  flag3  such  as  yours  did.  Perhaps 
this  is  just  an  effect  of  the  environmental  study  being  so  new.  i 
also  feel  that  the  studies  are  not  being  made  always  to  coincide  wj th 
the  proper  stages  of  designing  and  decision  making.  Perhaps  this  too 
will  be  corrected  with  time. 

1  would  like  very  much  to  have  a  copy  of  thi3  report  for  my  own  re  I’eroneo 
Do  you  suggest  that  I  contact  the  Corps  of  Engineers  to  obtain  onei' 

1  believe  that  the  Battelle  system  merits  further  study  and  modification. 
Do  you  know  if  the  Corps  of  Engineers  plans  to  use  this  method  for 
the  Trinity  River  Basin  Study? 

Again,  I  am  very  grateful  for  the  extended  use  of  your  materials. 

If  our  group  can  be  of  help  to  you  at  any  time,  please  let  us  know. 

Sincerely, 

/si  {<.  (r  J  '  1 

Mrs.  n  II. 

Dallas,  Tcv»s  7:» 231 

239-5103 
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Denton  County  Historical  Survey  Committee 

E.  Dale  Odom,  Chairman 

420  Head  lee  Lane,  Denton,  Texas  7620) 

Phone  817/382-3541 


August  6,  1973 
Colonel  Floyd  H.  Henk 

Fort  Worth  District,  Corps  of  Engineers 

P.  C.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Colonel  Henk: 

We  have  received  the  draft  of  vour  proposed  Environmental 
Impact  Statement,  and  while  ether  members  have  not  had  an 
opportunity  to  exa^'ne  it,  the  Committee  has  instructed  me 
to  write  our  reaction  to  it. 

The  Committee  is  now  engaged  in  efforts  to  have  the  Hammons 
House  raenti  ned  in  the  draft  put  on  the  National  Keg’ster  of 
Historic*  Diaces ;  we  also  hope  to  find  funds  to  restore  it. 
We  appreciate  the  cooperation  of  the  CorDS  and  especial Iv 
iir.  Sam  Garrett  in  this  endeavor. 


We  very  much  hope  that  we  will  have  further  cooperation  from 
you  when  the  project  is  begun  and  the  task  o^  moving  ceme¬ 
teries  and  graves ites  begins.  We  are  very  anxious  to  see 
that  historical  markers  are  placed  at  appropriate  places 
so  that  the  historical  significance  of  cemeteries  and  old 
abandoned  communities  might  not  be  lost.  We  hope  very  much 
that  since  we  have  nc  funds  appropriated  for  this  purpose 
that  through  cooperation  of  Federal,  state  and  county  govern¬ 
ments  that  markers  can  be  purchased  and  placed  in  the  ap¬ 
propriate  places.  We  will  certainly  cooperate  in  this  in 
every  way  we  can. 

We  appreciate  the  growing  concern  on  the  part  of  the  public 
and  of  government  agencies  for  the  preservation  of  our  his¬ 
torical  heritage.  This  task  seems  tc  fall  to  a  relatively 
few  interested  persons  and  we  appreciate  vour  professional 
neople  l’ke  ,/!r.  Garrett  who  will  make  efforts  to  assist  us. 


Thank  vou  for  the  opportunity  to  respond  to  the  draft;  1 
hope  this  response  does  not  prevent  us  from  raising  other 
points  in  the  future. 


Sincerely  yours. 


mis  PAST,  IS  BE5 
yROV.  00 u  i 


r  Qtj£rlt.TT 


S.  Dale  Odom 

Chairman,  Denton  County  Historical  Survey  Committee 
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5913  Sycamore  Craalc  Road 
Port  Worth,  Texas,  76131* 
August  4,  1973 


Colonel  Floyd  H.  Henk 
District  Engineer 
Corps  of  Engineers 
Port  Worth,  Texas 

Ref:  Draft,  Environmental  Impact  Statement,  Aubrey  Lake 
Dear  Sir, 

After  reviewing  the  aroheologloal  sections  in 
particular  and  the  remainder  of  the  draft  with  a  more 
general  view  it  appears  to  me  that  Aubrey  Lake  Reservoir 
could  be  constructed  with  a  minimum  Impact  on  the  regions 
residents.  That  is, those  living  within  the  lake  boundarya. 

For  those  with  property  fronting  or  close  to  the  lake 
it  should  prove  a  regular  "bonanza". 

Concerning  the  archeological  resources  which  will 
be  affected  it  appears  the  survey  in  the  proposed  Aubrey 
Lake  area  was  of  minimum  size  and  brief  and  that  additional 
work  should  be  earried  out  prior  to  any  construction  start. 

The  Section  Possible  Sites,  page  11-66  concerns  the 
early  man  material  found  *t  the  Lewisville  Site  during 
its  construction.  I  would  like  to  see  a  little  more 
emphasis  placed  on  the  possibility  of  similar  sites 
being  in  the  Aubrey  Lake  construction  area.  Also 
cooperation  of  the  Corps  In  allowing  reasonable  time 
for  excavation  if  such  deep  sites  are  found  during 
construction. 

In  Appendix  F  and  C  the  same  site  designation  numbers 
appear  to  be  allotted  to  different  sites,  le.  sites 
designated  as  41DNI*  through  15  seem  to  be  assigned  to 
sites  both  in  the  Aubrey  amd  Lewisville  Lake  areas.  I 
suggest  you  have  Skinner  at  SMU  and  Nunley  at  Richmond 
College  correot  these  descrepanoys. 

I  appreciate  the  Corps  Inclusion  of  the  archeological 
resources  in  this  statement  and  hope  that  when  this  project  <5  3 
gets  the  go-ahead  that  sufficient  funds  will  be  allocated  £  | 
for  exoavations  at  key  sites.  3  Jj 

Robert  L.  Turner,  Jr. 

Regional  Vice  President,  North  Tex, 

Texas  Archeological  Society 
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LEAGUE  OF  WOMEN  VOTERS  OF  DALLAS 


2626  W.  MOCKINGBIRD,  DALLAS.  TEXAS  7S238 


August  13,  1973 


Colonsl  Floyd  H.  Hank,  District  Enginaar 
Fort  Worth  District,  Corps  of  Engineers 
Post  Office  Box  17300 
Fort  Worth,  Texas  76102 

Dear  Colonel  Henkt 

The  League  of  Women  Voters  of  Dallas  would  like  to  enter  the  following 
comments  in  your  records  concerning  the  Draft  Environmental  Impact 
Statement  for  Aubrey  Lake,  Elm  Fork,  Trinity  River. 

Since  I960,  the  League  of  Women  Voters  has  supported,  nationally, 
long-range  planning  of  water  resourcee  development,  management  of 
water  resources  on.-a  river-basin  or  regional  basis,  informed  weigh¬ 
ing  of  alternative  plana,  and  citizen  participation  in  water  resource 
decisions.  We  appreciate  the  opportunity  to  consider  your  Statement 
on  this  project. 

Water  SuddIvi  Provision  of  an  adequate  water  supply  for  future 
population  of  the  Upper  Trinity  River  watershed  is,  we  believe,  the 
single  valid  reason  for  construction  of  Aubrey  Lake.  Therefore,  the 
Statement  should  include  data  supporting  the  need  for  additional 
water  for  this  area,  and  relating  the  Aubrey  Lake  project  to  water 
supply  plans  for  the  Upper  Trinity  Basin  as  a  whole. 

Some  information  ie  given  concerning  water  needs  and  possible  sources 
for  Dallas  and  its  customer  cities}  however,  it  is  not  made  clear 
whether  all  of  the  water  supply  from  Lake  Aubrey  will  be  allocated 
to  Dallas. 

Several  statements  indicate  that  the  dependable  yield  is  calculated 
as  84  million  gallons  per  day  for  1985  and  75.6  mgd  for  2085,  after 
sediment  deposit.  However,  there  is  also  a  statement  that,  "The 
proposed  Aubrey  Lake  would  develop  an  estimated  dependable  yield 
of  67.2  mgd  under  1985  conditions,  and  60.1  mgd  at  year  2085  condi¬ 
tions."  (pp.  V  59-61)  These  latter  figures  correspond  to  the  yield 
allocated  to  Dallas,  averaging  63.66  mgd.  (p.  11-90) 

Recreation!  We  agree  that  the  provision  of  an  additional  site  for 
lake-oriented  recreation  will  be  welcomed  by  that  segment  of  the 
population  which  is  already  enjoying  other  area  lakes.  However,  the 
greatest  need  for  outdoor  recreation  facilities  in  this  urban  area 
is  for  open  space  more  immediately  accessible  to  population  centers. 

So  far  as  water  resource  development  is  concerned,  the  principal 
source  of  such  areas  is  multiple  use  of  creek  and  river  flood  plains 
for  flood  control  and  recreation.  While  such  proposals  as  the  Elm 
Fork  and  Trinity  River  greenbelta  are  not  viable  alternatives  to 
Aubrey  Lake,  since  they  lack  the  water  supply  component,  we  hope 
that  they  will  be  considered  in  preparation  of  future  Corps  proposals 
for  the  watershed. 
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Environmental  Impact!  Tha  advantages  of  water  supply  and,  to  a 
**  leaser  extant,  recreation  potentials  to  be  gained  by  construction 
of  Lake  Aubrey  do,  in  our  opinion,  outweigh  the  environmental  damage 
which  would  result  in  the  immediate  area  of  the  lake.  We  disagree 
with  the  indication  of  the  Environmental  Evaluation  System  that  the 
reservoir  would  have  a  positive  environmental  impact  on  the  project 
area. 

While  the  parameters  included  in  the  Batelle-Columbua  system  provide 
a  useful  check-list  of  factors  to  be  considered  in  evaluating  environ¬ 
mental  impacts,  the  system's  uniform  weighting  of  these  factors  for 
all  projects  is  certainly  subject  to  question.  In  the  caee  of  Lake 
Aubrey,  insufficient  weight  ie  given  to  loss  of  31,000  acres  of 
productive  crop  and  pasture  land  (p.  IV-5)  and  to  destruction  of 
the  streamside  forest  ecological  system  (p.  1 1 1—36 ) . 

The  Environmental  Quality  ratings  appear,  in  numerous  cases,  to  be 
arbitrary  and  illogical.  For  example! 

Ecology  (p.  III-5)t 

We  find  no  explanation  given  for  the  favorable  rating  (+1.56) 
given  for  Terrestial  Habitats  and  Communities-Land  Use.  On 
the  contrary,  the  text  etates  that,  "The  effect  on  wild  animals' 
habitat  in  the  project  cite  should  be  only  moderately  adverse" 

(p.  111-29)  and  that,  "With  inundation  and  destruction  of  the 
habitat,  all  terrestial  organisms  will  be  displaced."  (p.  I 11-30) 

Environmental  Pollution  (p.  III-6): 

The  rating  for  Water  Pollution-BOD  (+7.50)  appears  to  be 
erroneous.  The  text  (p.  III-10)  indicates  that  inundation 
of  vegetation  will  cause  immediate  and  significant  increases 
in  biochemical  oxygen  demand  and  that,  "The  total  effect  and 
the  time  required  to  completely  neutralize  the  problem  is 
dependent  on  so  many  physical  and  climatological  factors 
that  it  defies  definition." 

The  evaluation  indicates  no  change  whatsoever  in  Air  Pollution. 
With  a  forecast  of  6.24  million  days  annually  of  recreation  use 
for  the  lake,  surely  some  vehicular  emissions  are  to  be  expected. 
Assuming  that  the  lake-users  travel  to  the  lake  with  an  average 
of  3.12  persons  to  the  car,  there  will  be  2  million  car  trips 
to  the  lake.  Assuming  that  they  come  an  average  distance  of 
25  miles  to  the  lake,  for  a  round-trip  of  50  miles  per  visit, 
the  lake-users  will  account  for  100  million  vehicle  miles  of 
travel  annually.  Additional  emissions  will  be  contributed  by 
motor  boats  and  commercial  vehicles. 

Esthetics  (p.  1 II— 7 ) s 

Many  of  the  judgments  as  to  esthetics  are  subjective.  We 
would  disagree  with  the  evaluation  given  for  Wooded  and  Geologic 
Shoreline  (+5.42)  in  view  of  the  fact  that,  "The  mixed  lowland 
forest  which  is  found  only  near  the  streams  will  be  lost  be¬ 
cause  of  the  project."  (p.  III-36)  The  new  flood-plain  forest 
will  consist  of  willow  and  cottonwood,  (p.  III-38) 
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Huaan  Interest  (p.  III-B) 

We  find  no  explanation  of  tha  favorable  ratings  given  to 
Educational/Scientific  Packagea-Ecological  (+2.60),  Geological 
(+4.40),  and  Hydrological  (+2.22).  And  we  can  think  of  no 
reason  why  study  of  a  man-made  lake  would  be  more  instructive 
than  study  of  existing  natural  features. 

Even  more  obscure  are  the  improvements  attributed  to  Hiatorical 
Packages-Evanta  (+0.66)  and  Persons  (+1.10).  The  only  explana¬ 
tion  offered  aa  to  how  these  Packages  may  be  enhanced  is  possible 
publicity— presumably  occasioned  by  the  inundation  of  the  sites 
of  the  events  and  the  graves  of  the  peraons.  (p.  III-44) 

The  positive  ratings  for  Hood/Atmosphere t  Awe-Inspiration  (+0.22), 
Mystery  (+0.20),  and  Oneness  with  Nature  (+1.10)  are  surely  sub¬ 
ject  to  question  by  those  who  prefer  a  quiet  wooded  stream  to 
a  lake  filled  with  motor  boats  and  water-skiers. 

Alternatives t  We  agree  with  the  findings  of  the  Draft  Environmental 
Impact  Statement  that  Lake  Aubrey  is  the  least  expensive  and  probably 
the  least  environmentally  damaging  of  the  various  projects  which  can 
assure  equivalent  water  resources  for  the  Upper  Trinity  area. 

We  hope  that,  before  additional  projects  are  proposed,  the  alternative 
of  better  population  distribution  will  be  considered  by  business  and 
government  policy-makers.  We  see  nothing  in  the  experiences  of  Los 
Angeles  or  Chicago  to  indicate  that  urban  populations  of  6  million 
(as  projected  for  the  Dallas  area  by  2020)  are  beneficial  to  people 
or  to  their  environment. 


Sincerely, 

/W  /  tv  t 

Mrs.  Herbert  Wincorn 
Environmental  Quality  Chairman 
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TEXAS  COMMITTEE  ON  NATURAL  RESOURCES 
4144  COCHRAN  CHAPEL  ROAD 
DALLAS,  TEXAS  75209 
(214)  352*8370 
August  10,  1973 


Col.  Floyd  H.  Honk,  District  Engineer 

Department  of  the  Army 

Fort  Worth  District,  Corps  of  Engineers 

P.0.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Col.  Hehk: 

Enclosed  are  the  comments  of  TCOHR 
concerning  Draft  knvironmental  Impact  State¬ 
ment  on  Aubrey  Lake. 

Please  Include  these  comments  in  the 
record* 
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Comment#  of  TCONR  in  Referenoe 
to  Draft  Environmental  Inpact  Statement 
on  Aubrey  Lake  Projeet 
by  U.3.  Corps  of  Engineers 

I.  Introduction 

At  first  glanoe,  only  minor  environmental  objections  appear  in 
the  Draft  Environmental  Impact  Statement  to  cast  doubt  upon  the  north 
of  this  project.  However,  when  the  various  impact  features  of  the 
project  are  considered  as  a  whole,  many  serious  sorts  of  objections 
surfaoe.  Although  seme  sensible  and  tangible  reasons  are  stated  to 
justify  the  proposal,  many  more  factors,  not  explicit  in  the  SIS,  can 
be  uncovered  tending  to  deny  its  viability.  As  with  any  magnltudlnous 
action  which  will  significantly  alter  ecological  relationships,  a  very 
deep  awareness  of  all  of  the  aspects  of  the  Aubrey  proposal  needs  to 
be  had  before  precipitous  events  destroy  irretrievable  and  precious 
natural  resources  and  human  communities. 

II.  The  Aubrey  Ecosphere:  Unique  or  Ordinary? 

The  Corps  Draft  Environmental  Impact  Statement,  while  thorough  in 
detail  and  professional  in  execution,  is  curiously  oiroumspect  with 
regard  to  the  destruction  of  flora  and  fauna  within  the  zone  of  the 
lake.  For  Instance,  at  several  points  within  the  statement,  sections 
containing  comment  on  the  blologloal  effects  of  the  project  literally 
dismiss  the  importance  of  preserving  "mammals  rare  to  this  area,  but 
common  in  the  rest  of  the  United  States."  ( I I -49,  Appendix  D)  Slnoe 
this  particular  projeot  will  direotly  change  only  this  area,  and  be¬ 
cause  its  effeots  will  be  fairly  insignificant  over  the  "rest  of  the 
United  States",  doubts  are  immediately  raised  as  to  the  desirability 
of  the  possible  extirpation  of  "locally  rare"  sic  species.  Is  the 
destruction  of  one  kind  of  animal  In  one  area  an  expedient  way  to 


guarantee  lta  continued  exlatenoe  in  other  localea?  A  reasonable 
*  person  eould  hardly  think  so.  The  Texas  Endangered  Species  Act  recog¬ 
nizes  the  values  of  preserving  in  Texas  those  species  whloh  are  in 
danger  of  extinction  in  Texas,  even  though  they  may  not  be  endangered 
in  sane  other  states. 

Also  conspicuously  prominent  as  a  detrimental  factor  is  the  mani¬ 
pulation  and  destruction  of  another  rare  natural  feature,  a  section  of 
the  East  Cross  Timbers  Physiographic  Region.  This  unique  ecosystem 
has  already  been  decimated,  and  further  action  could  forever  remove 
What  must  be  considered  as  a  special  element  of  the  environment. 

In  the  Statement  muoh  is  made  of  the  fact  that  the  proposed  lake 
may  possibly  serve  as  a  way  station  for  migratory  waterfowl  venturing 
through  the  Central  Plyway.  Yet  only  the  most  tenuous  kinds  of  evidence 
exist  to  justify  this  position. 

In  spite  of  the  environmental  benefits  touted  to  be  a  part  of  this 
project,  even  a  brief  examination  of  the  facts  aa  presented  by  the 
Draft  Impact  Statement  raises  serious  doubts  as  to  the  long  term  eco- 
logloal  benefits  of  the  proposal. 

III.  Archaeological  Sites  Within  the  Projeot:  Projeoted  Loss 

Significant  Interest  in  the  archaeological  resources  of  the  pro¬ 
posed  area  of  lnnundatlon  exists,  (cf  pp,  II  58-66,  VIII  17-19)  Yet, 
apparently,  no  archaeological  organization  has  been  able  to  mount  a 
full  field  survey  cf  all  of  the  identified  sites,  nor  have  efforts 
been  made  to  identify  further  sites. 

The  quest  for  information  about  the  origin  and  development  of  man 
depends  vitally  on  arohaeology.  Surely,  the  destruction  of  suoh  a  large 
number  of  sites,  without  proper  evaluation,  oannot  be  shrugged  off  so 
easily  as  is  done  in  the  Statement. 
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IV.  Land  use  ehangaa  wrought  by  tha  lako 

With  tha  construction  of  Aubrey  Lake,  massive  land  use  changes  'v 
will  rapidly  transform  the  areas  Immediately  adjaoent  to  the  project. 
Eventually,  these  ohanges  may  be  felt  In  further  situated  regional 
areas . 

The  Statement  falls  to  grapple  with  the  Impact  of  these  factors, 
merely  mentioning  that  land  acquisition  and  development  will  be  uncon¬ 
trolled  and  devoted  to  speculative  exploitation. 

At  once,  the  lake  will  Inundate  many  thousands  of  acres,  replacing 
one  set  of  productive  factors  with  another.  Admittedly,  much  of  the 
land  within  the  area  of  the  reservoir  cone  is  badly  utilized,  contri¬ 
buting  to  economic  stagnation. 

However,  In  a  rapidly  urbanizing  area,  undeveloped  land  Is  probably 
the  most  rare  commodity.  In  this  area,  known  euphemistically  as  the 
"metroplex”,  land  values  are  appreciating  rapidly,  even  In  the  fringe 
zones  Involved  In  this  project  (see  table  II -34),  all  of  which  are 
presently  far  removed  from  the  urban  milieu. 

To  remove  large  amounts  of  land  from  further  development  Is  to 
Invite  grave  reverberations  In  the  not-so-dlstant  future,  as  urbaniza¬ 
tion  moves  further  out  from  the  metropolitan  core.  Although  this  sort 
of  factor  Is  difficult  to  speak  to  In  quantitative  terms,  those  who 
would  remove  large  amounts  of  land  from  future  use  invite  serious 
future  environmental  implications* 

Immediately,  however,  we  can  fear  for  all  of  the  "positive  aesthe¬ 
tic  benefits"  mentioned  in  the  Draft  Statement,  for  uncontrolled 
development  around  Aubrey  Lake  may  utterly  denigrate  these  positive 
values.  Unstructured  development  on  and  around  the  shores  of  the  [ 

reservoir  might  well  lead  to  clutter  and  unacceptable  population  density. 
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Speculative  reoreational  and  commercial  uae  haa  wreaked  havoc  at 
several  other  Corps  lakes  in  the  area.  In  the  Aubrey  Draft  Statement, 
while  much  mention  is  made  of  anticipated  land  use  ohanges,  no  expres- 
sion  of  awareness  exists  for  the  grossly  detrimental  possibilities  of 
this  particular  factor  of  the  project.  (pIII-lj.6) 

V.  Social  and  Economic  Faotors 

Understandably,  many  of  the  social  interactions  to  be  found  within 
the  lake  area  will  be  uprooted  and  destroyed.  Although  the  number  of 
residents  to  be  found  within  the  boundaries  of  the  project  is  not  large, 
many  other  persons  are  bound  to  this  area  by  historical  and  traditional 
ties.  To  gratuitously  alter  a  human  community  is  never  to  be  treated 
so  lightly  as  in  the  Statement. 

To  construct  the  lake  is  also  to  alter  the  economy  of  the  area. 
Agriculture  and  commercial  activities  will  probably  be  replaoed  by 
reoreationally  oriented  endeavors.  While  it  is  difficult  to  estimate 
the  net  effect  of  such  a  change  with  any  degree  of  certainty,  care 
needs  to  be  taken  so  as  not  to  underestimate  the  potential  of  present 
economic  use  or  to  overestimate  future  income  to  be  derived  from  the 
project,  lest  Irreversible  action  be  taken  on  the  basis  of  inadequate 
or  incorrect  financial  data. 

The  Draft  Environmental  Impaot  Statement  largely  fails  to  present 
adequate  supporting  eoonomlc  data  necessary  to  validate  conclusions 
about  the  eoonomlo  effects  of  the  projeot.  Specifically,  more  detailed 
information  needs  to  be  available  in  order  to  have  a  better  breakdown 
of  ourrent  economic  aotivlty  within  the  affected  area.  Also,  more  in¬ 
formation  needs  to  be  drawn  up  concerning  future  economic  benefits  whioh 
will  offset  the  projected  loss  of  lnoome  forecast  due  to  inundation  of 
productive  lands  and  commercial  establishments. 

-  k 


VXII-131 


VI .  Aesthetlo  value* 

Mrs.  Franklyn  Wright* •  latter  (VIII-58)  makes  several  good  points  t, 
about  some  of  the  mystifying  aspeots  of  the  environmental  evaluation 
system  outlined  in  Pg  III,  1-2.  The  language  of  the  ays tern  is  used 
to  impute  quantitative  values  to  essentially  qualitative  kinds  of 
aesthetic  values.  In  general,  these  values  with  reference  to  the 
Aubrey  projeot  are  in  no  way  adequately  explained  by  the  Environmental 
Evaluation  system. 

VII.  Alternatives  and  Closing  Comments 

Implicit  in  the  Draft  Environmental  Statement  is  the  sense  that 
long-range  planning  for  the  future  utilisation  of  the  water  resources 
of  this  region  has  been  all  too  particularistic,  often  oriented  towards 
single  projects,  with  only  the  most  tenuous  linkage  to  future  needs 
and  trends.  This  sense  of  the  haphasard  and  the  piecemeal  does  not  act 
to  convincingly  support  arguments  for  the  Aubrey  project. 

In  the  long  run.  will  this  lake  contribute  to  the  future  of  the 
region  In  a  sound,  constructive  way,  or  will  It  merely  postpone  the 
necessary  search  for  viable  answers  to  very  difficult  sorts  of  questions 
about  resouroe  management?  Will  the  projeot  be  a  manipulation  of  the 
environment  for  the  good  of  man  and  nature,  or  is  it  but  another  111- 
conoeived  effort  to  avoid  inevitable  realities?  Most  important,  will 
the  oonstruotlon  of  Aubrey  Lake  enhance  the  quality  of  life  in  this 
area,  or  will  it  result  in  the  further  wholesale  destruction  of  the 
already  tattered  linkages  between  man  and  nature?  None  of  these 
questions  have  been  sufficiently  dlsoussed  in  the  Aubrey  Draft  Environ¬ 
mental  Statement,  and  meaningful  answers  are  sadly  lacking. 
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THE  UNIVERSITY  OF  TEXAS  AT  SAN  ANTONIO 

4242  PIEDRAS  DRIVE  EAST.  SUITE  2S0  SAN  ANTONIO.  TEXAS  7UH 


DEPARTMENT  OF  ENVIRONMENTAL  STUDIES 


August  20,  1973 


Department  of  the  Army 

Fort  Worth  District  Corps  of  Engineers 

P.0.  Box  17300 

Fort  Worth,  Texas  76102 

attn:  Bruce  M.  Cowan,  Major  CE 

Acting  Deputy  District 

Dear  Major  Cowan; 

At  the  Invitation  of  Mr.  Robert  E.  Apple,  South  Central 
Executive,  National  Wildlife  Federation  I  agreed  to  guide 
my  graduate  class  in  Applied  Ecology  in  reviewing  the  draft 
environmental  impact  statement  for  the  proposed  Aubrey  Lake 
project. 

Having  20  graduate  students  I  divined  them  and  we  are  really 
sending  you  two  statements  from  the  class. 

Sincerely , 


D. 

Environmental  Studies 

University  of  Texas  at  San  Antonio 


JLH: ch 

cc:  Robert  E.  Apple 
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Statements  relative  to  the  "Draft  Environmental  Impact 
Statement  Aubrey  Lake,  Elm  Fork,  Trinity  River,  Texas", 
prepared  by  U.S.  Army  Engineer  District,  Fort  Worth,  Texas. 

These  statements  are  the  result  of  the  scrutiny  and 
consideration  of  a  graduate  class  in  Applied  Ecology,  Sumner 
Session  II,  1973  at  the  University  of  Texas  at  San  Antonio 
under  the  guidance  of  Dr.  J.  Leland  Uepuorth.  There  were 
twtr.ty-one  students  in  the  class  who  are  majoring  in  various 
fields  of  environmental  management.  They  are  as  follows: 


P.J.  Alaniz 

R.D.  Lindemann 

L.A. .Biggers 

H . L .  Martin,  Jr 

A . L .  Broden 

B . F .  Ramz inski 

R.K.  Buchner 

A . J .  Reyna 

J.W.  Bullard 

J . C .  Shaef  f er 

L . L .  C laar 

G.C.  Stiegler 

(j .  C  .  Davis 

VJ .  Van  Winkle, 

W.W.  Edwards 

H.D.  Waters,  Jr 

C . A .  Hendricks 

J  .  J  .  Warren 

W . R .  Jackson 

R.L.  Wenske 

Richard  L.  Wornell 
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Is  there  •  Master  Plan  relative  to  the  water  supply 
for  the  ared  or  is  the  planning  piecemeal?  There  simply 
are  not  enough  facts  for  ecologists  to  be  judicious  relative 
to  the  project. 

We  find  insufficiency  of  evidence  to  support  the  6.24 
million  recreation  user-days  per  year.  For  one  thing  there 
will  only  be  11  sites  developed  and  further  one  cannot  expect 
quality  recreation  at  the  maximum  number.  People  leave  a  city 
to  escape  a  crowd  and  not  to  join  one  or  else  they  attend  a 
carnival. 

We  also  feel  that  pollution  control  at  the  11  recreational 
sites  has  been  skimmed  over. 

At  a  time  of  energy  insufficiency  we  feel  that  recreation 
such  as  sport  motor  boating  and  extensive  recreational  travel 
by  air  polluting  automobiles  should  be  curtailed. 

The  Aubrey  Lake  plan,  if  implemented,  would  give  the 
"kiss  of  death"  to  existing  stream  fisheries  or  future  stream 
fishers  of  the  system.  Streams  remain  viable  as  a  fishery  for 
a  much  longer  period  of  time  than  an  artificial  lake.  We  fail 

to  find  evidence  that  the  sister  impoundments  are  quality  fisheries 

■  V  "  \‘  .  ,* 

and  cannot  conceive  of  the  Aubrey  Lake  being  any  different. 

Lakeside  developers  would  soon  pollute  the  body  of  water  as  has 
been  the  case  in  many  other  similar  circumstances. 

Creating  an  unnatural  lake  would  have  many  adverse  effects. 

One  of  these  would  be  the  loss  of  part  of  the  unique  Cross  Timbers. 
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It  is  our  suggestion  that  a  Cross  Timbers  Park  and  natural 
area  be  established. 

From  the  data  given  in  the  draft  it  appears  that  47  species 
of  birds  would  have  their  habitat  impinged  upon  and  some  would 
be  extirpated  from  the  site  should  the  reservoir  be  constructed. 

The  plans  to  repressurize  some  of  the  capped  oil  wells  in  the 
area  sounds  unwise.  This  could  blow  the  caps  off  and  cause 
leakage.  In  fact,  there  is  danger  of  both  petroleum  and  salt 
water  leakage  into  the  water  body  should  it  be  constructed. 

Further,  in  the  face  of  existing  petroleum  shortages,  there  are 
12  producing  wells  in  the  proposed  site  that  would  be  inundated, 
thus  stopping  production. 

The  draft  does  not  give  sufficient  statistical  data  to  support 
the  assumption  that  capping  of  wells  in  the  Toledo  Bend  Reservoir 
is  totally  reliable.  Nothing  is  said  about  the  costs  of  these 
functions . 

In  this  day  of  diminishing  farmlands  and  increased  starvation 
in  the  world  can  we  conceivably  remove  this  land  from  food 
production?  Commercial  fishery  is  given  as  an  alternative  to 
farm  food  production  and  yet  no  evidence  is  given  that  commercial 
fisheries  are  at  the  -urrent  time  effective  in  sister  impoundments. 

As  a  group  we  challenge  Table  II-5.  There  is  too  much  of  a 
lack  of  clarity  and  substantiation  for  us  to  be  in  agreement. 

In  fact,  we  question  the  validity  of  the  tables  in  general. 

The  construction  of  the  reservoir  would  adversely  affect  the 
rabbit  population  of  the  area.  It  should  be  kept  in  mind  that 
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the  cottontail  rabbit  supplies  more  meat  for  the  American 
family  than  migratory  water  fowl  and  is  nonmigratory  and 
therefore  available  locally  when  needed. 

Another  adverse  impact  would  be  the  inundation  of  reptile 
habitat  and  the  movement  of  reptiles  to  higher  ground.  In  the 
case  of  the  venomous  reptiles  this  would  create  a  hazard  to  human 
beings  who  were  in  the  area  as  the  basin  filled.  This  was  the 
case  with  the  filling  of  the  Keystone  Reservoir  in  Oklahoma. 

We  sincerely  feel  as  professional  engineers,  mathematicians, 
biologists,  geologists,  ecologists  and  as  students  of  environmental 
management  that  the  best  alternative  would  be  UP  ACTION ! 

This  would  overcome  all  of  the  opposition  we  have  stated  or  will 
state.  This  project  is  now  untimely,  unneeded,  and  environmentally 
unsound.  It  is  our  respectful  opinion  that  the  Army  Corps  of 
Engineers  could  put  their  efforts  to  projects  of  greater  worth 
at  this  time. 

,  4 

In  addition  to  the  NO  ACTION  alternative  we  feel  that  the 
following  actions  have  merit: 

(1)  Small  upstream  watershed  improvements. 

(2)  Waste  water  recycling. 

(3)  Improving  legal  access  to  existing  streams. 

(4)  Establishing  combined  public  hunting,  green  belt,  and 
low  water  retention  dams. 

As  far  as  the  other  alternatives  are  concerned  we  considered 
them  as  being  superfluous  and  felt  it  was  a  waste  of  time  and 
paper  to  have  included  them. 


VIII-137 


4 


The  draft  states  "no  significant  changes"--thcn  goes  on 
to  list  exceptions.  This  is  misleading.  The  plan  purports 
to  change  the  ecosystem  in  question  from  terrestrial  to  man¬ 
made  aquatic  and  this  certainly  is  significant. 

Here  we  are  being  redundant,  but  we  feel  that  to  expend 
the  energy  to  construct  the  project  would  be  an  irreversible 
and  irretrievable  commitment  of  resources  and  therefore  strongly 
feel  that  the  proposed  project  should  not  be  implemented. 

With  the  exception  of  Mrs.  Wright's  letter  we  feel  that 
the  other  letters  are  of  little  consequence  to  the  real  issues 
at  stake. 
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The  proposed  Aubrey  Lake  project  is  supposedly  based  on 
the  beneficial  aspects  of  flood  control,  overcoming  water 
supply  deficiencies,  increased  recreational  opportunities,  and 
conservation  of  fish  and  wildlife.  However,  we  find  a  dearth 
of  truly  justifiable  factors  for  creating  this  artificial 
lacustrine  ecosystem  at  the  expense  of  exploiting  and  disturbing 
the  existing  environment.  The  meager  benefits,  if  any,  do  not 
justify  the  expenditure,  especially  during  this  time  of  energy 
crisis  and  paucity  of  agricultural  land. 

Flood  Control 

As  a  flood  control  project,  the  proposed  Aubrey  Lake  would 
be  an  invalid  utilization  of  resources  and  would  result  in  the 
destruction  of  valuable,  irretrievable,  irreplaceable  assets 
in  the  area.  In  addition  to  this,  the  proposal  would  be  merely 
the  sharing  of  functions  with  the  extant  Lewisville  Lake  which 
appears  adequate  for  downstream  flood  control  measures.  The 
authors  of  the  draft  indicate  that  flood  control  is  not  a  beneficial 
nor  justifiable  reason  for  the  construction  of  Aubrey  Lake. 
Therefore,  flood  control  i»  a  nonfunctional  feature  of  this 
proposal  which  we  strongly  feel  cannot  be  supported.  It  is 
further  suggested  impounding  water  has  the  tendency  towards 
raising  the  ground-  water  levels  of  the  area  which  in  turn  reduces 
the  absorption  potential  of  the  solum  during  periods  of  heavy 
precipitation  which  often  precedes  flooding. 

•  >■:  '  "  .. 
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Paragraph  3a  states  that  84,000,000  gallons  of  water  per 
day  will  be  available  for  municipal  and  industrial  uses. 

There  is  no  data  in  the  proposal  that  demonstrates  the  need 
for  this  amount  of  water.  The  data  used  was  pre-1970  census 
and  its  reflections  have  not  been  borne  out  by  actual  population 
increment.  It  is  suggested  that  Increased  water  would  only  assist 
in  bringing  about  an  increased  population  concentration  in  the 
area  thus  reducing  the  overall  quality  of  life.  In  short,  the 
proposal  has  not  demonstrated  the  environmentally  sound  need  for 
additional  water  nor  justified  the  huge  costs  of  the  construction 
nor  the  loss  of  terrestrial  habitat. 

Recreation 

The  NEPA  statement  draft  does  not  answer  many  questions  about 
the  existing  impoundments  in  the  area.  Are  the  available  recreation 
use  days  utilized?  How  well? 

If  Aubrey  Lake  were  to  be  constructed,  how  many  miles  of  streams 
would  remain  to  be  utilized  recreationally? 

The  proposal  states  that  the  upland  game  habitat  which 
currently  stands  at  only  11,000  acres  would  be  reduced  to  5,600 
acres--a  58%  reduction! 

It  is  stated  that  "the  birds  may  stop  here  during  their 
migration  to  the  Gulf  Coast."  There  is  not  sufficient  evidence 
to  warrant  this.  Without  grain  fields  for  forage  many  of  the 
birds  would  find  a  resting  place  without  the  essential  food 
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supply.  We  further  suggest  that  surface  water  use  conflicts, 
such  as  frictions  between  fishermen,  swimmers,  boaters  and 
water  skiers  have  not  been  considered. 

Fish  and  Wildlife  Conservation 

We  recognize  that  should  Aubrey  Lake  be  constructed  there 
would  not  be  a  significant  gain  in  aquatic  species  as  they  would 
be  represented  in  the  other  impoundments  of  that  general  area. 
However,  the  numbers  of  the  existing  terrestrial  species  would 
be  greatly  reduced  by  the  proposed  Aubrey  Lake  impoundment. 
Further,  the  following  Increase  of  people  in  the  area  during 
nesting  seasons  would  be  disturbing  to  upland  game  birds. 

As  a  final  conclusion  we  suggest  that  the  efforts  of  the 
Army  Corps  of  Engineers  be  directed  to  more  needful  projects. 

We  speak  as  ecologists  and  citizens. 

Thank  you  very  much  for  allowing  us  to  study  and  comment 
upon  this  draft  NEPA  statement  in  behalf  of  the  National 
Wildlife  Federation. 
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Sleague  of  Women  Vote *4  of  Sfeooab 


DICKINSON  PLAZA  CENTER  •  DICKINSON.  TEXAS  778SS  •  71 


DMVtM  M.  WINICK. 


AUgUSt  17,  1973 


Floyd  H.  Honk,  Colonel,  CE 
District  Engineer,  Corps  of  Engineers 
Fort  Worth  District 
Fort  Worth,  Teens 


worm,  mens 

D«I  5!,.  -“•SSSSS**0 

Thn  League  of  Wannn  Votors  of  Texan  thnnks  yon  for  sending  us  thn  dmft 
of  thn  Envlromental  Inpaet  Statement  for  Aubrey  Lnkn.  Wn  would  llkn  to  ankn 
thn  following  man  ants  oonenming  thn  proposnd  project. 


Thn  Lnngnn  of  Women  Votors  supports  In  gonoml  thn  faarond  pnrpnsns  sot  out 
In  thn  dmft  whieh  yon  list  ns  wntnr  conservation,  momntlon,  fish  and  wildllfn, 
and  flood  oontrol.  Wo  also  support  proondums  that  supply  information  and 
aneouragn  lntnlllgnat  wnighlng  of  alternative  plans  In  ordnr  that  thorn  can  bn 
■oanlngfnl  dtison  partlelpatLen  la  nntnr  msenroo  dnoislons.  As  thn  proposnd 
Pl«n  for  Aubroy  Lnkn  will  laMndatn  son  than  25,000  noma  of  agricultural 
and  ohangn  thn  land  nsn  and  wildllfn  pattoms  of  43,500  aorta  wn  fool  thn 
following  questions  nood  to  bo  addressed  before  a  final  draft  of  thn  Aubrey 
Inks  EIS  Is  wadni 

1«  Could  thn  stated  purposes  of  water  conservation  and  momntlon  bn  as  wall 
or  bettor  served  by  using  one  of  the  alternative  plans  which  nont  all  of  thn 
authorised  purposes?  Wn  fool  thn  public  needs  additional  detailed  Information 
on  thn  alternative  plans. 

2.  Would  not  sufficient  water  supply  be  available  to  thn  Dallas-FortWsrth 
■otroplax  growth  areas  by  using  thn  snail  inpoundaanta  alternative  even  though 
the  projection  indicates  that  the  first  cost  night  bo  slightly  higher  and  the 
ICO  factor  allghtly  lower?  Projections  of  population  growth  for  the  next  few 
deoades  dungs  dally,  often  with  mss  Indication  of  a  tendency  toward  Blowing 
growth.  If  this  trend  is  pmdlotivn  would  not  thn  alternative  which  considers 
snvnml  swell  Impoundments  built  over  e  longer  period  of  tine  bo  aom  flexible 
end  responsive  to  dung#?  Even  if  a  slow-down  in  population  growth  doss  not 
aatorlallae  a  mount  Dallas  La  ague  of  Women  Voters  study  has  indicated  that  the 
Dallas  area  has  a  sufficient  mater  supply  for  the  projected  population  through  1995* 

3.  Would  the  eenservetlon  pool  level  at  Louisville  Lnkn  be  raised  lees  then 
the  proposed  7  feet  if  one  of  the  alternative  plans  worn  chosen?  It  appends  from 
the  draft  that  tha  Aubroy  Lake  project  mould  Inundate  an  additional  6400  noma 

by  raising  tha  Lewisville  Lake  level,  if  any  one  of  the  alternative  plane  man 
usad  mould  tha  Lewisville  Luke  need  to  bo  rained  7  feet?  If  not,  Jhat  1  noma  as 
In  pool  level  mould  you  Ultimate  for  each  of  the  alternative  plana,  and  how 
many  acres  mould  be  additionally  covered  with  water  under  eaoh  alternative  plan? 

4.  Would  not  the  inundation  cf  tha  460  aoma  of  land  and  43  wiles  of  streams* 
whioh  seemed  to  bo  indicated  In  the  draft  to  bo  tha  projected  msult  of 

the  small  impoundments  alternative  construction  be  a  viable  trade-off  If  fewer 
than  the  90  fsmUlea  scheduled  to  be  relooated  under  the  present  plan  could  be 
required  to  disrupt  their  employment,  Shopping,  social  ana  cultural  activities? 

,rn"r-ia? 
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5.  Would  ary  or  all  of  tha  26  prehistoric  and  historic  archaologlcal  aitoa 
and  the  assorted  buildings  and  cemeteries  of  historic  iatorast  b*  saved  under  any 
of  the  alternative  plans  mentioned?  More  detailed  indorsation  mould  be  helpful  in 
evaluating  this  potential  saving  of  implacable  sites  and  artifacts.  It  seams 
tha  a  very  low  PIU  (  parameter  importance  unit)  numerical  factor  has  been  given 
to  the  esthetic,  socio-econcsdc,  and  archeological-historical  factors  in  arriving 
at  the  final  numerical  rating  of  these  various  alternative  plans.  There  also 
seems  to  be  very  little  supportive  imfornation  explaining  how  you  evaluated  the 
information  used  to  abstract  the  environmental  faetas  into  the  hiererchiel  EES 
(environmental  evaluation  system)  which  used  the  PIU  value  system  evolved  from 
the  Battelle-eolumbua  report.  It  seems  inevitable  that  there  will  be  me  ny 
subjective  evaluations  in  assigning  numerical  values  in  these  complex  formulae 
to  the  factors  mentioned  in  this  question. 


6.  Would  not  tha  recreational  and  sports  fishing  purposes  discussed  in  the 
draft  as  well  as  the  factors  mentioned  in  question  #5  be  as  well  or  better  served 
by  ehoaii*  the  alternative  of  several  small  upstream  impoundments?  It  would 
seme  that  this  alternative  might  better  serve  the  reoreetlonal  purpose  end  also 
increase  the  esthetic  value  of  the  areas  involved  as  it  would  probably  result 

in  more  shoreline,  more  remaining  trees,  more  good  fishing  and  camping  areas 
and  more  interest!**  views  and  vistas  than  would  the  lnundatloi|>f  one  large  area. 

7.  Would  any  of  the  alternative  plane  serve  the  stated  purpose  of  flood 
control  better  than  the  Aubrey  lake  project?  It  seems  from  the  impact  statement 
that  Aubrey  lake  is  not  considered  necessary  for  flood  control,  therefore  it 
would  be  helpful  to  know  if  any  of  the  alternative  plans  mould  serve  this  purpose. 

Before  the  final  draft  of  the  Snvironaantal  Impact  Statement  for  Aubrey 
lake  is  prepared  the  League  of  Women  Voters  of  Tens  requests  that  the  public 
bo  given  an  opportunity  to  consider  alternative  plans.  We  think  that  eltlsen 
participation  in  the  decision-making  process  concerning  Tens  water  resources 
is  essential  to  serving  the  best  interests  of  all  the  people  of  Tens. 

Sinoeraly  yours, 

Mrs.  Darrin  M.  Winiok,  President 

i 77£. 

Mrs.  Sonald  1.  Titus,  Director 

Board  of  IMV  of  Tens 

ooi  Mrs,  John  Anderson,  Director 
Mr*.  Wilfred  Higgins,  Director 
Krs.  Barney  Gliokman,  Director 
Mrs,  Laurenoe  Perrins,  IQ  Committee 
Mrs,  Ten  Miller,  IQ  Committee 
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ADVISORY  COUNCIL 
ON 

HISTORIC  PRESERVATION 
WASHINGTON.  D.O.  MU# 


September  19,  1973 


Col.  Floyd  Henk 
District  Engineer 

Fort  Worth  District,  Corps  of  Engineers 

P.0.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Col.  Henk: 

This  is  in  response  to  your  request  of  July  23,  1973,  for  conments  on 
the  environmental  statement  for  Aubrey  Lake,  Elm  Fort,  Trinity  River, 
Texas'.  Pursuant  to  its  responsibilities  under  Section  102 (2) (C)  of 
the  National  Environmental" Policy  Act  of  1969,  the  Advisory  Council  on 
Historic  Preservation  has  determined  that  while  your  draft  environmental 
statement  provides  an  excellent  description  of  the  historical  questions 
involved,  it  does  not  fully  comply  with  Executive  Order  11593 
"Protection  and  Enhancement  of  the  Cultural  Environment,"  of  May  13,  1971 
(copy  enclosed). 

The  draft  environmental  impact  statement  describes  possible  adverse 
effects  the  undertaking  will  have  on  two  potential  nominees  to  the 
National  Register  of  Historic  Places,  the  Hammons'  House  (pp  IV  3-4) 
and  the  prehistoric  and  historic  archeological  sites  (p  IV  4)  identified 
by  the  Bousman  and  Verett  archeological  report.  In  compliance  with 
Section  2(a)  of  Executive  Order  11593,  the  Corps  of  Engineers,  with  the 
advice  of  the  Secretary  of  the  Interior  and  in  cooperation  with  the 
Texas  State  Historic  Preservation  Officer,  should  locate,  inventory, 
and  nominate  to  the  Secretary  of  the  Interior  all  sites,  buildings, 
districts,  and  objects  under  the  agency's  Jurisdiction  or  control  that 
appear  to  qualify  for  listing  on  the  National  Register  of  Historic 
Places . 

The  Advisory  Council  would  also  like  to  call  your  attention  to  Section 
2(b)  of  Executive  Order  11593  which  requires  federal  agencies  to  exercise 
caution  to  Insure  that  any  federally  owned  property  that  might  qualify 
for  nomination  is  not  inadvertently  transferred,  sold,  demolished  or 
substantially  altered.  If  properties  likely  to  meet  the  criteria  for 
placement  on  the  Register  will  be  so  affected,  the  Advisory  Council 
should  be  notified  and  provided  an  opportunity  to  review  and  comment 
pursuant  to  Section  2(b). 
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the  council,  ON  independent  ogontg  of  I ho  Executive  Brunch  of  tko  Fodorut  Government,  is  charged  h*  ffcf  4(4  •/  October  |J,  («f«,  nrith 
od  vising  the  President  mnd  Congress  in  the  ft M  of  Historic  Preeervotion,  commenting  on  Federal,  federoUg  assisted.  mnd  federally  licensed 
undertakings  honing  on  effect  upon  properties  listed  in  t ho  Notional  Register  of  Hiotorie  Ptoses,  recommtnding  measure*  to  coordinate 
governmental  with  privoto  oetivitio  §,  od  vising  on  I ho  dissemination  of  inf  or  motion,  encouraging  public  interest  mnd  participation,  mom* 
mending  tko  conduct  of  opoeiol  studies,  odvioing  in  IlM  preparation  of  legidotion,  mnd  oneouroging  opccioUrod  Ninief  mntt  education,  mnd 
guiding  tko  l/nitod  Stotts  Membership  in  the  International  Centre  for  Ui  Stodp  of  tko  Preservation  end  tko  Rovtormtion  of  Culture!  pro  pert* 
in  Romo,  Italy. 


<» 


Upon  compliance  with  Executive  Order  11593  the  Advisory  Council  will 
provide  more  substantive  comments  on  the  Draft  Environmental  Impact 
Statement  regarding  the  Aubrey  Lake  Project. 


If  you  should  have  questions  on  this  matter  please  contact  Louis  Wall 
of  the  Advisory  Council  staff  at  our  Denver  Office  at  P.0.  Box  26552, 
Belmar  Station  Lakewood,  Denver,  Colorado  80226. 


Sincerely  yours. 


Compliance  Officer 


* 

I 
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Dallas  County  Audubon  Society 


DALLAS,  TEXAS 
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2728  DURANT  AVENUE,  BERKELEY,  CALIFORNIA  94704/41 5  548-8906 


August  27,  1973 


1 

Floyd  H.  Henk  ‘ 

Colonel,  CE  j 

District  Engineer 

P.  0.  Box  17300  j 

Fort  Worth,  Tex  76102 

f 

Dear  Colonel  Henk:  j 

J 

Please  excuse  my  delay  in  replying  to  your 
letter  of  July  26,  1973,  wherein  you  requested 
comments  on  the  draft  environmental  impact  statement 
on  the  proposed  Aubrey  Lake  project. 

Due  to  other  work  and  responsibilities,  I 
am  unable  to  make  comments  on  the  EIS.  Thank  you  for 
your  patience  in  this  matter. 

Sincerely  yours, 

umj 

Gerald  H.  Meral 
Staff  Scientist 
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ENVIRONMENTAL 
DEFENSE  np\ 
FUND  VJJ 


OFFICES  IN:  EAST  SETAUKET,  NY  (MAIN  OFFICE);  NEW  YORK  CITY  (PROGRAM  SUPPORT  OFFICE);  WASHINGTON.  DC;  BERKELEY.  CALIF. 

T fill  ptp *r  It  ncycltd  Is  profsel  IPs  snWrsnmsnl. 


NATIONAL  AUDUBON  SOCIETY 

950  THIRD  AVENUE,  NEW  YORK,  N.Y.  10022  (212)  832-3200  Cable:  NATAUDUBON 

August  14,  1973 


Col.  Floyd  H.  Henk 

District  Engineer 

U.  S.  Corps  of  Engineers 

P.  O.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Col .  Henk : 

On  23  July  1973,  you  addressed  a  copy  of  the  draft  envi¬ 
ronmental  impact  statement  for  Aubrey  Lake,  Elm  Fork, 
Trinity  River,  Texas,  to  the  southwest  regional  repre¬ 
sentative  of  the  National  Audubon  Society  at  Austin. 

The  statement  and  your  letter  was  forwarded  to  this 
office  in  New  York  City  because  Mr.  John  Spinks,  our 
former  southwest  regional  representative,  left  the  employ 
of  the  National  Audubon  Society  last  June  to  become  field 
secretary  of  the  Wildlife  Society.  The  vacant  position 
has  not  been  filled. 

I  want  you  to  know  that  it  was  not  due  to  lack  of  interest 
that  the  National  Audubon  Society  was  unable  to  comment  on 
the  Aubrey  Lake  statement  by  10  August  1973  as  requested. 


Charles  H.  Callison 
Executive  Vice  President 


CHC : psb 
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GLOSSARY 


ABORESCENT  -  Resembling  a  tree  in  properties,  growth,  structure,  and 
appearance. 

ACRE-FEET  -  The  volume  of  water  contained  in  1  surface  acre  1  foot  deep 

ALLUVIUM  -  Sediments,  usually  fine  materials,  deposited  on  land  by 
running  water. 

AMMONITE  FOSSILS  -  Members  of  a  large,  extinct  group  of  cephalopod 
mollusks,  related  to  the  living,  chamber ed-ahelled  nautilus. 

AQUIFER  -  A  water-bearing  stratum  of  permeable  rock,  sand,  or  gravel. 

BIOCHEMICAL  OXYGEN  DEMAND  -  A  test  for  the  detection  and  measurement 
of  pollution  of  water  in  which  the  quantity  of  oxygen  that  has  been 
used  by  oxidizable  materials  is  determined  under  standardized  con¬ 
ditions.  Abbreviated  BOD. 

BIOTA  -  All  of  the  species  of  plants  and  animals  occurring  within  a 
certain  area  or  region. 

BRACHIOPODS  -  Marine,  shelled  animals  with  two  unequal,  but  usually 
bilaterally  symmetrical ,  calcareous  shells. 

CANOPY  -  The  uppermost  layer  in  a  forest  consisting  of  the  crowns  of 
trees  or  shrubs. 

CONSERVATION  POOL  -  Space  in  a  lake  allocated  for  storage  of  water  for 
such  purposes  as  municipal  and  industrial  water  supply,  irrigation, 
electric  power  production,  and  recreation. 

DAY-USE  MARKET  AREA  -  The  geographical  area  from  which  80  percent  or 
more  of  the  day-users  will  originate. 

DISCHARGE  -  As  applied  to  a  stream,  the  rate  of  flow,  or  volume,  of 
water  flowing  in  a  given  stream,  at  a  given  place,  and  within  a  given 
period  of  time. 

DISSOLVED  OXYGEN  -  The  oxygen  dissolved  in  water,  wastewater,  or 
other  liquid,  usually  expressed  in  milligrams  par  liter,  parts  per 
million,  or  percent  of  saturation.  Abbreviated  DO. 

ECHINOID  FOSSILS  -  Members  of  phylum  Echinodermata ,  consisting  of 
marine  animals,  most  of  which  have  a  radial,  five-rayed  symmetry. 
Examples  are  starfishes,  brittle  stars,  sea  urchins,  and  sea  lillies. 

ecology  -  The  study  of  the  relationships  between  an  organism  and 
its  environment. 


ECOSYSTBI  -  ite  dynamic  system  formed  fay  tha  intar actions  and  reactions 
of  all  tbs  whirs  of  a  nn—  nitty  with  tha  physical  and  chemical  fea- 
t uras  of  tha  environment. 

BDAPHIC  -  Ra suiting  froai  or  influancad  fay  tha  soil  rathar  than  tha 
climate. 

EMFlRQlBtfaiT  -  Tha  SUB  total  of  all  tha  axtamal  conditions  which  may 
influanca  organisms. 

EXOGYRA  GENERA  -  A  member  of  the  oyster  family  resembling  Gryphaea. 
tout  with  tha  waives  more  equal  and  always  spirally  coiled,  and  having 
an  obscure  tooth  on  the  hinge. 

FERRUGINOUS  -  Containing  iron;  exhibits  red  coloring  in  rocks. 

FLOOD  -  An  overflow  on  land  that  is  not  normally  covered  by  flood 
water. 

fLUVlATILE  -  produced  by  stream  action. 

FOOD  WEB  -  All  of  the  interconnecting  "food  chains"  in  a  coauunity. 

GRYPHAEA  GENERA  -  A  member  of  the  oyster  family  which  is  characterized 
by  a  strongly  arched  left  valve,  incurved  beak,  and  a  flat  opercular 
right  valve. 

GUIDE  TAKING  LINE  -  The  line  used  for  the  purpose  of  land  aquisition, 
based  on  policy  in  Corps  regulations.  This  line  is  located  5  feet 
vertically  or  300  feet  horizontally  (whichever  is  the  greater  distance) 
from  the  established  conservation  pool  level. 

HABITAT  -  The  sum  total  of  environmental  conditions  of  a  specific 
place  that  is  occupied  by  an  organism,  a  population,  or  a  community. 

KIHGERA  GEHERA  -  Members  of  phylum  Brachiopoda,  characterized  by 
acorn-like  shape  and  looped  valves. 

LACUSTRINE  -  of,  relating  to,  or  formed  in  lakes. 

LIGNITIC  -  Containing  lignite,  a  brownish-black,  low-grade  coal. 

LITHOLOGICALLY  -  Relating  to  the  character  of  a  rock  formation. 

LITTORAL  -  The  zone  in  a  lake  or  pond  that  extends  from  the  shore  to 
the  greatest  depth  at  which  plants  are  rooted. 

MEAN  8EA  LEVEL  -  Sea  level  at  its  mean  position  midway  between  mean 
high  and  low  water  edopted  as  a  standard  for  the  measurement  of  heights. 


Gl-2 


MONOCLINE  -  strata  that  dip  for  an  indefinite  or  unknown  length  in 
a  single  direction. 

NICHE  -  The  role  of  an  organism  in  the  environment. 

OLD  FIELD  VEGETATION  TYPE  -  A  type  of  vegetational  community  which 
consists  primarily  of  annual  forbs  and  short-lived  grasses  supporting 
a  very  diverse  assemblage  of  animal  life.  It  is  a  secondary  stage  in 
the  natural  process  of  ecological  succession  normally  associated  with 
abandoned  crop  fields. 

OSTREA  GENERA  -  Members  of  the  class  Polecypoda;  commonly  known  as 
oysters. 

OUTCROP  -  A  geological  stratum  which  is  exposed  on  the  surface  of 
the  earth . 

OVERSTORY  -  The  layer  of  trees  in  a  forest  or  wooded  area  that  forms 
the  canopy. 

PELECYPOOS  -  Marine  animals  characterized  by  bivalvular  protective 
shells  in  which  each  valve  is  asymmetrical,  but  a  mirror  image  of  the 
other  valve.  Examples  are  clams,  scallops,  bivalved  mo Husks,  mussels, 
and  oysters. 

PH  -  The  reciprocal  logarithm  of  the  hydrogen  ion  concentration.  The 
concentration  is  the  weight  of  hydrogen  ions  in  grams  per  liter  of 
solution.  Neutral  water  has  a  pH  value  of  7  and  a  hydrogen  ion 
concentration  of  10“7. 

PIEZOMETRIC  -  An  imaginary  surface  or  level  that  everywhere  coincides 
with  the  static  level  of  water  in  an  aquifer. 

RECREATION  DAY  -  A  standard  recreational  unit  of  use,  defined  as  a 
visit  by  one  individual  to  a  recreation  site  or  area  for  recreation 
purposes  during  all  or  any  reasonable  portion  of  a  24-hour  period. 

RECREATION  DEMAND  -  The  measured,  implied,  or  predicted  ability  and 
desire  of  the  people  in  a  designated  recreation  area  to  expend  (exert) 
recreation  on  a  designated  recreation  resource.  The  demand  may  be 
latent,  as  in  an  undeveloped  area  which  would  be  used  if  it  were 
developed. 

RECREATION  NEEDS  -  Needs  that  exist  when  the  demand  for  recreational 
opportunities  exceeds  the  supply  of  recreational  opportunities . 

RECREATION  RESOURCE  -  All  of  the  elements  (facilities,  lands,  manage¬ 
ment  programs,  and  botanical  and  zoological  elements)  which  combine  to 
provide  the  opportunity  for  recreation  experiences. 
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RIVER  MILE  -  A  unit  of  measureMnt  starting  from  the  south  of  a 
watercourse  upstrean  along  ths  deepest  part  of  the  channel  of  the  main 
course  to  its  designated  point  of  origin. 

STRATA  -  Sheet-like  masses  of  sedimentary  rock  or  earth  of  one  kind 
lying  between  beds  of  other  kinds. 

STRATIGRAPHY  -  That  section  of  geology  that  deals  with  the  origin/ 
composition,  distribution,  and  succession  of  strata. 

THAUWBG  -  A  line  following  the  lowest  part  of  a  valley,  whether  under 
water  or  not. 

PHDBRSTORY  -  A  foliage  layer  lying  beneath  and  shaded  by  the  main 
canopy  of  a  forest. 

WATERSHED  -  (1)  The  area  contained  within  a  divide  above  a  specified 
point  on  a  stream;  (2)  the  divide  between  drainage  basins. 
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Description  of  Environmental  Evaluation  System 


The  environmental  system  which  will  be  modified  by  the  Aubrey  t-ay-o 
project  has  evolved  through  long-term  interactions  among  biological, 
physical,  and  cultural  elements.  It  is  impossible  to  assess  the 
impact  of  the  Aubrey  Lake  project  on  all  of  these  elements. 

Therefore,  this  complex  system  must  be  abstracted  into  selected 
elements  and  parameters  which  capture  the  essence  of  the  environment, 
i.e.,  those  elements  and  their  interactions  from  which  the  emergent 
properties  of  the  system  derive.  These  elements  must  represent 
"handles"  on  the  environment  which  can  be  measured  easily  and  are 
sensitive  enough  to  reflect  the  environmental  impact  of  the  Aubrey 
Lake  project. 

The  Environmental  Evaluation  System  (EES)  developed  by  Battelle- 
Columbus  (9)  for  the  Bureau  of  Reclamation's  water  resource  pro¬ 
jects  is  an  adequate  system  for  numerical  evaluation  of  the 
environmental  inpact  of  the  Atf>rey  Lake  project.  Essentially,  the 
EES  abstracts  the  environment  into  a  hierarchical  system  (i.e., 
from  general  to  specific)  of  4  categories,  18  components,  and  78 
parameters .  (see  plate  III-l) . 

The  environmental  parameters  represent  significant  specific  attri¬ 
butes  of  the  environment  which  are  relevant  to  water  resource 
projects  and  which  collectively  capture  the  environmental  quality 
with  and  without  the  project.  The  difference  between  the  "with" 
and  "without"  environmental  quality  represents  the  impact  of  the 
project.  The  EES  was  used  so  the  total  numerical  environmental 
impact  index  would  reflect  both  spatial  and  temporal  effects  of  the 
Aubrey  Lake  project.  Systematic  consideration  was  given  to  short¬ 
term  or  construction  (the  first  5  years)  and  long-term  or  use  (the 
next  15  years)  effects;  and  upstream,  site,  and  downstream  effects. 

The  rates  of  environmental,  sociological,  economic,  cultural, 
demographical ,  etc.  changes  in  this  country  make  a  20 -year  forecast 
truly  "long  term."  Therefore,  because  of  the  levels  of  resolution 
and  confidence  associated  with  many  of  the  Battelle-Columbus  EES 
parameters ,  the  long-term  (use  period)  impact  calculations  were 
conservatively  restricted  to  within  a  20-year  period  from  initiation 
of  the  project.  Since  the  project  will  not  begin  for  several 
years,  this  represents  a  projection  greater  than  20  years. 

However,  it  is  felt  that  the  impact  estimates  will  apply  to  most  of 
the  EES  parameters  for  a  longer  period  of  time  associated  with  the 
"normal"  life  of  reservoirs  in  this  part  of  the  country.  It  is 
also  anticipated  that  the  U.S.  Army  Corps  of  Engineers  will  under¬ 
take  or  contract  periodic  reevaluations  of  the  reservoir's  impact, 
thus  keeping  abreast  of  changes  which  may  not  be  predictable  now. 
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A  total  of  1,000  points  were  apportioned  among  the  four  categories 
according  to  the  weighting  procedure  developed  by  A tte lie -Columbus 
and  explained  in  their  report  (9) .  The  points  assigned  to  each 
category  were  then  apportioned  among  their  components  and  para¬ 
meters  according  to  the  same  weighting  procedure.  The  values 
assigned  to  the  environmental  parameters  are  referred  to  as 
Parameter  importance  Units  (PZU)  and  reflect  the  relative  importance 
of  each  parameter.  Numbers  in  parentheses  in  plate  III-l  represent 
the  points  assigned  to  categories,  components,  and  parameters. 
Because  the  weights  given  to  the  parameters  by  Battelle-Columbus  (9) 
represent  their  relative  importance  within  the  EBS,  and  should  not 
vary  from  project  to  project  according  to  the  subjective  judgment 
of  the  investigating  team,  these  weights  were  retained.  In  this 
way,  objectivity  was  maintained  during  the  analysis.  This  produced 
a  numerical  environmental  impact  index  for  the  Aubrey  Lake  project 
which  can  be  easily  replicated  and  directly  compared  with  impacts 
of  other  projects  evaluated  with  the  EES,  especially  those  in  the 
Trinity  River  Basin. 

All  environmental  parameters  were  transformed  into  commensurate 
units  according  to  the  procedure  described  in  the  Battelle-Columbus 
report  (9).  This  transformation  followed  three  basic  steps. 

a.  Height  parameters  according  to  their  relative  importance 
in  PIU's. 

b.  Transform  all  parameter  estimates  (based  on  field  measure¬ 
ments  and/or  literature  data)  into  corresponding  units  of  Environ¬ 
mental  Quality  (EQ  ■  0  to  1) .  This  scaling  procedure  of  each 
parameter  into  a  0  to  1  range  (0  =  extremely  poor  quality;  1  * 
extremely  high  quality)  provides  a  common  base  with  which  all 
parameters,  regardless  of  their  PIU's,  can  be  directly  compared, 
and  results  in  impacts  that  can  be  expressed  in  commensurate  units. 
The  transformation  of  a  parameter  estimate  or  measurement  into  BQ 
is  achieved  through  use  of  a  value  function  which  relates  the 
various  levels  of  parameter  estimates  or  measurements  to  appropriate 
EQ  levels.  Figure  A-l  is  an  example  of  a  value  function.  The 
value  functions  developed  by  Battelle-Columbus  (9)  were  employed 

in  this  study.  From  the  figure,  it  can  be  seen  that  a  parameter 
with  an  absolute  measurement  value  of  5  has  an  BQ  of  0.5  and  a 
PIU  of  25  (BQ  x  PIU  ) . 


Figure  A-l 


Actual  Parameter  Measurement 
In  Absolute  Units 

Modified  from  the  Battelle-Columbus  Report 


c.  Obtain  commensurate  units  or  Environmental  Impact  Units 
(EIU) ,  which  are  calculated  as:  EIU  ■  EQ  x  PIU  .  Environmental 
impacts  are  measured  in  EIU's.  For  example,  assume  that  the  measure¬ 
ment  of  5  represents  the  present  status  of  the  parameter  (figure  A-l) 
without  the  project,  and  the  predicted  measurement  of  the  parameter 
with  the  project  is  3.  From  figure  A-l,  the  absolute  value  of  5 
corresponds  to  an  EQ  of  0.5  and  an  absolute  value  of  3  corresponds 
to  an  eq  of  0.3.  The  impact  of  the  project  on  the  parameter  in 
EIU's  is  calculated  as: 

Project  Impact^-  EIU  (with)  -  EIU  (without) 

-  (0.3  x  50)  -  (0.5  x  50) 

-  (15)  -  (25) 

-  -10 

The  percent  EQ  change  resulting  from  the  project  is  calculated  as: 

%  EQ  change  -  EQ  (with)  -  EQ  (without)  x  100 

EQ  (without) 

or,  a  change  of 

0.3  -  0.5  x  100  -  -40% 

0.5 
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To  captor*  tha  spatial  and  temporal  aspects  of  the  Aubrey  bake 
project's  iapact  on  the  paras* tars,  two  tins  frames  (construction 
or  short  tern  -  5  years;  and  aeration,  use,  or  long  tern  -  the 
following  15  years)  and  three  spatial  frames  (upstreaa,  site,  and 
downs tre an)  were  used  for  the  "with"  project  BZU  evaluation.  The 
"without”  project  EXU's  ware  evaluated  using  a  single  time  frame 
and  the  three  spatial  franes.  Calculation  of  an  impact  index  (in 
Bill's)  which  contains  spatial  and  temporal  elements  required  use 
of  a  worksheet-matrix.  Figure  A-2  is  an  example  of  a  worksheet- 
matrix  used  to  incorporate  the  spatial  and  temporal  components  into 
a  single  iapact  index  for  a  given  parameter. 


Figure  A-2 
Worksheet-Matrix 


Spatial  upstreaa  Sit*  Downstream 

\  (RI-0.25)  (RI-0.50)  (RI-0.25) 


Temporal 


"Without" 

(RI-1.0) 


10 


"With" 

Construction 

Period 

(RI-0.25) 


"With" 

Use 

Period 

(RI-0.75) 


Worksheet-matrix  used  to  include  spatial  and  temporal  components 
in  an  index  of  the  project's  iapact  on  a  given  parameter.  RI  • 
relative  importance  of  each  frame.  RI 's  are  assigned  on  the 
basis  of  professional  judgment  of  the  evaluator  to  the  spatial  and 
temporal  frames.  Numbers  in  each  cell  represent  means  of  actual 
parameter  emasurementsr  estimates,  or  predictions.  Modified 
from  Battelle-Columbus  Report. 


The  worksheet  data  mist  be  transformed  Into  Environmental  Quality 
Units  (EQ)  for  each  parameter  for  the  "with"  and  "without"  project 
considerations.  This  is  achieved  in  four  basic  steps  * 

(1)  Assign  relative  importance  (ri)  to  each  spatial  and 
temporal  frame  according  to  professional  judgment  of  the  evaluator. 

(2)  Multiply  this  RI  factor  by  the  actual  parameter  measurement 
in  each  cell. 

(3}  Sum  the  products  of  RI  and  the  actual  parameter  measure¬ 
ment  in  each  cell  for  the  "with"  and  "without"  values.  This  results 
in  an  estimate  of  the  parameter  value  which  is  weighted  according  to 
the  relative  importance  of  each  spatial- temporal  frame. 


Parameter  value  (PIU) 
("with"  or  "without") 


where 

i  =  Spatial  index 
j  *  Temporal  index 
C.  ,  “  Importance  of  cell  ij  (RI) 

■  Measurement  of  cell  ij 

n  =  Number  of  spatial  areas  considered 

(4)  Determine  the  EQ  of  the  weighted  parameter  estimates  for 
"with"  and  "without"  the  project  from  the  linear  value  function 
graph  (figure  A-l). 

The  environmental  impact  on  a  parameter  in  EIU  is  calculated  as: 

BI»  -  (PIU  ,  -  (PIU  ,  %ltfcout> 

where  EQ's  are  derived  according  to  the  preceding  four  steps. 

The  following  is  an  example  using  data  in  the  previous  worksheet 
(figure  A-2)  and  the  value  function  graph  (figure  A-l)  to  calculate 
the  environmental  impact  on  a  parameter: 

Weighted  Parameter 

Measurement  Without  Project  *  1.0  ((0.25  x  10)  +  (0.50  x  10)  + 

(0.25  x  10))  -  10 

weighted  Parameter 

Estimate  with  Project  -  0.25  ((0.25  x  8)  +  (0.50  x  8)  + 

(0.25  x  8))  -  2 


n  m 

I  £ 

i«*l  j«l 
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Construction  Period 


Weighted  Pirasittr 

Estimate  With  Project  «  0.75  {(0.25  x  4)  ♦  (0.50  x  4)  + 

(0.25  x  4))  -  3 

Use  Period 


The  totsl  "with-  project  weighted  para 
5.0  (3  +  2  above) 


star  estimate  - 


total  "without"  project  weighted  parameter  estimate  *  10 

(above) 

51 m7lXOnmntal  V"1***  <B»>  *■  determined  from 
figure  K-l  by  applying  the  10  absolute  units  and  the  5  absolute  units 

CMtlVfid  ibovt  e 

"Without”  BQ  -  1.0  (Corresponding  to  10  absolute  wits) 

"With"  BQ  -  0.5  (Corresponding  to  5  absolute  wits) 

The  environmental  impact  (BZU)  on  the  p«r»— fr  1st 
*n>  -  (pro  «  -  (no  «  *9^^) 

-  (50  x  0.5)  -  (50  x  1.0) 

-  -25 


«  BQ  change  •  fig-fr***)  -  BQ  (without) 

BQ  (without)  *  100 

.  o-s  -  1.0 
1.0  *  100 


.  ~°»5 
1.0 
-  -50% 


X  100 


^  obtain  ***  numerical  impact  index  for  the  entire 
project,  it  is  necessary  to  determine  the  EOT  for  each  specific 
parameter  and  then  sum  over  all  78  parameters.  The  Environmental 
Impact  index  in  BOT’s  is  determined  by  using  the  following  equation < 


EOT 


78 

•  I 

i-1 


"i*Qi  (with)  - 


78 


i-1 


Wi*®! (without) • 


where 

i  -  parameter  index 


relative  importance  of  1th  parameter  in  POT 

■Qa  -  environmental  quality  coefficient  of  1th  parameter 
obtained  from  value  function  graph 
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In  general,  a  negative  (-)  change  indicates  an  adverse  environmental 
impact  and  a  positive  (+)  change  indicates  a  beneficial  impact. 

The  EES  uses  "Red  Flags"  to  point  out  extremely  fragile  environmental 
elements  (i.e . ,  those  likely  to  be  significantly  changed  adversely 
by  a  project)  and/or  those  for  which  adequate  quantitative  data  are 
unavailable  at  the  writing  of  the  environmental  impact  statement. 

"Red  Flags"  are  used  to  indicate  parameters  which  require  further 
detailed  study  and/or  should  be  given  special  consideration  in  the 
planning  and  modification  of  the  project.  In  this  study,  "Red 
Flags"  should  be  seriously  considered  during  the  planning,  con¬ 
struction,  and  use  phases  of  the  Aubrey  Lake  project. 

Four  rules  are  used  to  determine  if  a  negative  change  in  a  parameter 
constitutes  a  "Red  Flag"  and  type  of  flag  that  should  be  used.  Each 
of  these  rules  is  based  on  a  change  in  the  parameter's  environmental 
quality  (EQ)  as  measured  by  the  extent  of  difference  between  the 
"with"  and  "without"  evaluations.  As  previously  indicated,  the  EQ 
of  a  parameter  is  determined  from  a  value  function  graph. 

For  Ecology  Parameters : 

Rule  1  -  Minor  Flag;  The  negative  change  in  percent  between  the 
"with"  and  "without"  EQ  is  between  5  and  10  percent.* 

Rule  2  -  Major  Flag:  The  negative  change  in  percent  between  the 
"with"  and  "without"  EQ  is  greater  than  10  percent. 

For  all  other  parameters: 

Minor  Flag:  The  negative  change  between  the  "with"  and 
"without"  EQ  is  greater  than  or  equal  to  0.1  in  absolute 
value  and  this  results  in  a  percentage  change  of  less 
than  30  percent. 

Major  Flag:  The  negative  change  between  the  "with"  and 
"without"  EQ  is  greater  than  or  equal  to  0.1  in  absolute 
value  and  this  results  in  a  percentage  change  of  more 
than  30  percent. 

"with"  EQ  -  "without"  EQ  1fJO 
"without"  EQ  X 


Rule  3  - 


Rule  4  - 


♦Percent 


V 
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Reptiles  in  the  Proposed  Aubrey  Lake  Area 


Species 


Abundance 


Chelydra  serpentina 

Snapping  turtle  Conmon 

Kinosternon  flavescens 

Yellow  mud  turtle  Conmon 

Kinosternon  subrub rum 

Common  mud  turtle  Occasional 

Sternothaerus  carinatus 

Keel-backed  Muskturtle  Occasional 

Deirochelys  reticularia 

Chicken  turtle  Occasional 


Graptemys  pseudogeographica 
Gray-false  map  turtle 

Pseudemys  scripta 
Pond  slider 

Terrapene  Carolina 
Box  turtle 

Terrapene  oraata 

Western  box  turtle 

Trionyx  spinifer 

Spiny  softshell 

Anolls  carol inens is 
Green  anole 

Crotaphytua  col laris 
Collared  lizard 

Phrynoaoma  comutum 

Texas  horned  lizard 

Sceloporus  olivaceus 
Texas  spiny  lizard 


Rare 

Common 

Occasional 

Common 

Common 

Rare 

Rare 

Occasional 

Common 


Appendix  C  -  Continued 


Specie* 


Abundance 


Sceloporua  undulatu* 

Eastern  fence  lizard 

Qphiaaurue  attenuatus 
Slender  grass  lizard 

Cnemidophorua  seclineatus 
Six-lined  racerunner 

Eewces  fasciatus 

Five-lined  skink 

Bumeces  septentrional!* 
Prairie  Skink 

Lygosoma  laterale 
Ground  skink 

Coluber  constrictor 
Racer 

Diadophi*  punctatus 

Eastern  ringneck  snake 

Elaphe  obsolete 
Rat  snake 

Haldea  striatula 

Rough  earth  snake 

Mastioophi*  flagellum 
Coachwhip 

Natrlx  erythrogaster 
Watersnake 

Natrix  rhomb! f era 

Diamond-backed  water  snake 

Opheodry*  aestivu* 

Rough  green  snake 

Pltuophi*  mslanoleucu* 

Bull  snake 


Occasional 

Occasional 

Rare 

Rare 

common 

Coamon 

Occasional 

Occasional 

Occasional 

Coamon 

Occasional 

Coamon 

Occasional 
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Appendix  C  -  Continued 


Species 


Abundance 


Tantilla  gracilis 

Flat-headed  snake  Common 

Thamnophis  proximus 

Western  Ribbon  snake  Occasional 


Agkistrodon  contortrix 

Copperhead  Occasional 

Agkistrodon  piscivorus 

Cottonmouth  Common 
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Mammals  in  the  Proposed  Aubrey  Lake  Area 


Species 


Common  Name 


Oppossum 


Scientific  Name 


Didelphis  marsupialis 
Dasypus  novemcinctus 
Lasiurus  borealis 
Procyon  lotor 


Armadillo 
Red  Bat 
Raccoon 
Ringtail 
Spotted  Skunk 
Striped  Skunk 
Gray  Fox 
Coyote 

Fox  Squirrel 
Pocket  Gopher 
Hispid  Pocket  Mouse 
Long-tailed  Harvest  Mouse 
Gray  Harvest  Mouse 
Deer  Mouse 
White-footed  Mouse 
Cotton  Rat 
Eastern  Wood  Rat 
Muskrat 


Bassariscus  astutus 
Spilogale  putorius 
Mephitis  mephitis 
Urocyon  cinereoargenteus 
Canis  latrans 
Sciurus  niqer 
Geomys  bursarius 
Perognathus  hispidus 
Re ithrondontomys  fulvescens 
Reithrondontomys  montanus 
Peromyscus  maniculatus 
Peromyscus  leucopus 
Sigmondon  hispidus 
Neotoma  floridana 
Onadatra  zibethicus 
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Appendix  0  -  Continued 


I  _ _ 

Species 


Comnon  Wane 
Nutria 
Housenouse 
Jack  Rabbit 
Swamp  Rabbit 
Cottontail 
White-tail  Deer 


Scientific  Naae _ 

Mvocastor  coypus 
Mus  musculus 
Lepus  californicus 
Sylvilagus  aquaticus 
Sylvilagus  floridanus 
Odocoileus  virginlanus 
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Appendix  E 


Birds  in  the  Proposed  Aubrey  Lake  Area 


Species 


Common  Name 

Scientific  Name 

Resident 

Migratory 

Great  Blue  Heron 

Ardea  herodias 

X 

Green  Heron 

Butorides  virescens 

X 

Little  Blue  Heron 

Florida  caerulea 

X 

Common  Egret 

Casmerodius  album 

X 

Gadwall 

Anas  strepera 

X 

Pintail 

Anas  acuta 

X 

Green-Hinged  Teal 

Anas  carolinensis 

X 

Blue-Winged  Teal 

Anas  discors 

X 

American  Widgeon 

Nareca  americana 

X 

Shoveler 

Spatula  clypeata 

X 

Redhead  Duck 

Kvthya  americana 

X 

Turkey  Vulture 

Cathartes  aura 

X 

Black  Vulture 

Coragyps  atratus 

X 

Cooper's  Hawk 

Accipiter  cooperii 

X 

Red-Tailed  Hawk 

Buteo  jamaicensis 

X 

Swainson's  Hawk 

Buteo  swainsoni 

X 

Marsh  Hawk 

Circus  cyaneus 

X 

Sparrow  Hawk 

Falco  sparveius 

X 

Bobwhite 

Colinus  virginianus 

X 

American  Coot 

Fulica  americana 

X 

Killdeer 

Charadrius  vociferus 

X 

Upland  Plover 

Bartramia  longicauda 

X 
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Appendix  E  -  Continued 


l ,  _ • 

Species  ■ 

Common  Name _ Scientific  Name  RasiH«n«-  Migratory 


Carlina  Chickadee 

Parus  carolinensis 

X 

Tufted  Titmouse 

Parus  bicolor 

X 

Brown  Creeper 

Certhia  familiar is 

X 

House  Wren 

Troglodytes  aedon 

X 

Carolina  Wren 

Thryothorus  ludovicianus 

X 

Mockingbird 

Minus  polyglottos 

X 

Catbird 

Dumetella  carolinensis 

X 

Brown  Thrasher 

Toxostoma  rufum 

X 

Robin 

Turdus  migratorius 

X 

Eastern  Bluebird 

Sialia  sialis 

X 

Cedar  Waxrving 

Bombycilla  cedrorum 

X 

Loggerhead  Shrike 

Lanius  ludovicianus 

X 

Starling 

St urn us  vulgaris 

X 

Red-Eyed  Vireo 

Vireo  olivaceus 

X 

Warblers  (Bl.  and  Wh.) 

Mniotilta  varia 

X 

t  • 

House  Sparrow 

Passer  domesticus 

X 

Eastern  Meadowlark 

Stumella  magna 

X 

Redwing  Blackbird 

Agelaius  phoeniceus 

X 

Orchard  Oriole 

Icterus  spurius 

X 

Boat-Tailed  Grackle 

Cassidix  mexicanus 

X 

Cowbrid 

Molothrus  ater 

X 

Cardinal 

Richmond® na  cardinal is 

X 
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SPBCltl 


Co— on  Name 

Scientific  Naae  Resident  Migratory 

Blue  Bros  beak 

Buiraca  cae rules 

X 

Indigo  Bunting 

Passerine  cyanea 

X 

Painted  Bunting 

Passerine  ciris 

X 

Didkcissel 

Spisa  aaericana 

X 

Savannah  Sparrow 

Passerculus  sandwichensis 

X 

Vesper  Sparrow 

Pooecetes  gramineus 

X 

Lark  Sparrow 

Goldfinch 

Chondestes  gramacus 

Spinus  tristis  X 

X 

SI ate -Colored  Juneo 

Junco  hyeaalis 

X 

Field  Sparrow 

Spizella  pusilla 

X 

Harris  Sparrow 

Zonotrichia  guerula 

X 

White  Crowned  Sparrow 

Zonotrichia  leucophrys 

X 

White  Throated  Sparrow 

Zonotrichia  albicollis 

X 

Lincoln's  Sparrow 

Melospiza  lincolnii 

X 

Song  Sparrow 

Melospisa  aelodia 

X 

Table  1.  Aubrey  Reservoir  Settlement  Data. 


Site  number  —  41  represents  TEXAS,  DN  or  CO  represents  the 
county  in  which  the  site  occurs  either  Denton 
or  Cooke  county,  and  the  sites  are  numbered 
consecutively  in  each  county. 


Environment 


macro: 

micro: 


P)  -  Grand  or  Blackland  prairie  district 
T)  -  Eastern  Crosstimbers  district 

1)  -  River  or  drainage 

2)  -  Floodplain 

3)  -  Floodplain  rise 

4)  -  Fluviatile  terrace 

5)  -  Upland  slope 

6)  -  Upland 


Site  description  —  discussion  of  artifacts  occurence,  area, 

soil,  and  any  distinguishing  factors  of  a  site. 

Activity  —  1)  Tool  manufacturing:  flakes  possibly  with 

cores,  preforms  broken  projectile  points, 
and  hammers tones . 

2)  Hunting;  preforms,  broken  and  whole  pro¬ 
jectile  points,  and  flakes. 

3)  Cooking:  ceramJcs,  burned  bone,  and  fire 
cracked  rock. 

4)  Wild  food  processing :  manos,  metates,  heavy 
chopping  tools,  and  bone. 

5)  Quarrying:  natural  workable  material  usually 
quartzite  cobbles  or  outcroppings  of  sandstone, 
flakes,  cores,  and  preforms. 

6)  Mussel  shell  collecting:  concentrations  of 
mussel  shell  in  or  adjacent  to  a  site. 

7)  Ceremonial:  burials. 


Period  —  Neo-American:  Ceramics  and/or  arrow  points 

Archaic:  Dart  points 
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Sit* 

Mater 


Environ— nt 
Macro  Micro 


Sit*  O*scriptiona 


Activity  Period 


41 DM9 
(con't) 


41DH10  P 


41DN11  P 


41DN12  P 


» 


41DN13  P 


By  I.  Kins  Harris  in 
th*  30 'a.  Th*  sit*  has 
sine*  b**n  destroyed  by 
gravel  operations,  zt 
was  approximately  9000 
square  meters  and  the 
soil  is  clay. 

2  A  light  scattering  of  1,3 
flakes  and  fire-cracked 

roe St  covering  ISO  square 
BMters.  The  soil  vas 
black  clay 

3  Flakes,  bone,  aaissel  1,  3,4,6  Nee* 

shell,  ceramics  scatter-  istricia 

ed  on  both  aides  of  a 

small  drainage  of  th* 

Elm  Forte,  with  both  clay 
and  sandy  soil.  This  sit* 
may  be  an  extension  of 
41DMS. 

4  A  surface  scatter  of  1.3.6 

corea,  flakes,  fire- 

cracked  rock,  bifaces, 
hammers tones,  and  mussel 
shell.  Zt  was  also  the 
site  of  an  old  house  and 
there  was  a  pot  hole  in 
th*  sit*  about  80  c.m. 
deep.  The  sit*  covers 
2500  square  meters. 

5  Surface  scatter  of  cores,  1,3,4 
flakes,  hamnerstones, 

manos,  and  fire-cracked 
rock.  The  soil  is  clay  and 
th*  sit*  covers  300  square 
meters. 
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Site 

Number 


Environment 
Macro  Micro 


Site  Descriptions 


Period 


i 


! 

I 


410M4 


41DMS 


41DN6 


41DN7 


41DN8 


41DN9 


T 


P 


T 


T 


T 


P 


Activity 


5  A  thin  surface  flake 
scatter,  covers  600 
square  meters,  sandy 
soil 

2  A  surface  scatter  of 

mussel  shell,  flakes, 
fire-cracked  rock, 
cores,  bone,  ceramics, 
arrow  points  in  a 
small  drainage,  mat¬ 
erial  seems  to  be 
eroding  out  of  the 
sides  of  the  drain¬ 
age.  Cultural  de¬ 
bris  cover  1200 
square  meters 

6  A  surface  scatter  of 
flakes,  and  retouched 
flakes 

4  A  surface  scattering 

of  flakes,  cores,  manos, 
and  fire-cracked  rock. 

It  covers  300  square 
meters  and  is  sandy 
soil 

2  Flakes,  dart  points,  1,2, 3, 6 

mussel  shell,  burned 
bone,  cores,  fire-crack¬ 
ed  rock  .all  of  which  were 
eroding  out  of  a  bank  of 
a  small  tributary  of  the 
zsle  du  Bois.  The  site 
covered  an  area  of  100 
square  meters  and  the 
soil  was  clay 

4  Flakes,  bi faces,  dart  1, 2,3,4, 

and  arrow  points,  cera-  6,7 
mice,  scrapers,  choppers, 
celts,  manos,  drills, 
mussel  shells,  burials, 
and  2  possible  mounds  were 
collected  and  excavated 


1 

1.2. 3,6 

1 

1.4 


Neo- 

American 


Archaic 


Archaic  <> 
Neo- 

American 
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Site 

limber 


Environment 
Macro  Micro 


Site  Descriptions 


Activity 


41DH14 


P  4 


41DM15  T  4 


41C011  T  5 


4IC012  T  2 


41C013  T  5 


A  light  scatter  of  l.J 

flakes,  cones,  and  fire* 
cracked  rock,  no  Indica¬ 
tion  of  subeurface  mater¬ 
ial.  Ike  area  of  the  site 
covered  2500  square  swtere 
and  soil  was  clay. 


barge  amounts  of  manoe,  1,2, 3,4, 
metatea,  mussel  shell,  4 
fire-cracked  rock, 
flakes,  cores,  hammer- 
stones,  dart  and  arrow 
points,  and  ceramics. 

Seemingly  continued  at 
least  to  a  depth  of  40 
c.m.,  if  not  further. 

Situated  on  a  sandy 
terraea  projection. 

A  surface  flake  scatter,  1 
but  a  core  was  eroding 
out  of  the  side  of  a 
gully  about  30  c.m. 
below  surface.  Cultural 
debris  covered  100 
square  meters. 


A  scatter  of  flakes  1 

on  rodent  back  dirt, 
and  it  covers  10 
square  tasters. 

Flakes,  cores,  dart  1,2,5 

points  and  unmodified 
quarts! te  cobbles  on 
surface  and  eroding 
out  of  gully  about  20 
c.m.  below  surface. 

Cultural  debris  covered 
about  2800  square  meters. 


Period 


Archaic  6 

Meo- 

American 


Archaic 


Site  Environment 

Number  Macro  Micro 

41  C014  T  5 


41C015  T  4 


41C016  T  3 


41C017  T  5 


41C018  T  5 


Site  Descriptions  Activity 

Surface  scatter  of  1,5 

flakes  and  cores,  un¬ 
modified  quartzite  cob¬ 
bles  eroding  out  of  hill¬ 
side.  Northern  part  of 
site  had  been  bulldozed. 

Covered  200  square  meters. 

A  scatter  of  cores,  1,2, 3, 4 

flakes,  fire-cracked 
rock,  mano8,  bone,  ham¬ 
mers  tones,  dart  and 
arrow  points,  and  a  waco 
sinker  on  the  edge  of  a 
sandy  terrace  for  about 
300  meters.  Entire  site 
covers  15000  square  yards. 

Tested  in  1963  by  Hoff-  1,2,3 
richfer  and  Gilmore.  Dart 
points,  cores,  flakes, 
and  fire-cracked  rock 
where  recovered.  Cultural 
debris  cover  900  square 
meters  on  a  dark  sandy 
loam  soil.  The  rise  was 
a  natural  levee,  produced 
by  stream  overflow. 

A  surface  scatter  of  dart  1,2,3 
points,  flakes,  fire- 
cracked  rock,  and  a  scra¬ 
per.  Cultural  debris 
cover  4400  square  meters 
on  an  upland  slope  which 
is  terminated  by  the  Isle 
du  Bo is  Creek.  The  soil  is 
sandy  loam. 

A  light  scatter  of  flakes  1,3 

and  fire-cracked  rock 

found  mostly  in  the  back 

dirt  of  rodent  holes.  The 

soil  is  sandy  loam  and  the 

area  covered  by  cultural 

debris  is  500  square  meters. 


Period 


Archaic  & 
Neo- 

American 


Archaic 


Archaic 


P-5 


Site 

Humber 

Environment 
Macro  Micro 

Site  Description  Activity 

Period 

41C019 

T 

5 

A  surface  scatter  of  5 

cores  and  natural 
quartzite  cobbles  erod¬ 
ing  out  of  hill  side. 

Cultural  dabirs  cover 

2500  square  meters  and 
the  soil  is  dark  sandy 
loam. 

41CO20 

r 

6 

A  surface  concentration  S 
of  flakes,  cores,  and 
unmodified  quartzite 
cobbles  covering  100 
square  meters.  Hie  soil 
is  dark  sandy  loam. 

41C021 

T 

6 

The  remains  of  a  log 
cabin  built  about  1870. 

It  is  10  feet  by  12  feet 
and  made  out  of  oak.  No 
nails  were  found  and  logs 
were  notched. 

Historic 

41C022 

T 

4 

A  scatter  of  flakes  and  1,3 
fire-cracked  rock  which 

- 

were  found  in  the  back 
dirt  of  rodent  holes. 

Cultural  debris  covered 
2500  square  meters  and 
the  soil  was  sand.  Vege¬ 
tation  cover  was  extremely 
heavy.  . 

41C023  T  6  A  surface  scatter  of  1,4,5 

flakes,  cores,  manos, 
and  hammerstones ,  also 
unmodified  quartzite 
cobbles  were  abundant. 

Cultural  debris  covered 
2500  square  meters  and 
the  soil  was  sand.  Set¬ 
tlers  have  lived  on  the 
site  since  1S35. 


41C024  T  6  A  surface  scatter  of  4,5 

cores,  heavy  choppers, 
and  unmodified  quart¬ 
zite  cobbles.  The 
artifacts  cover  900 
square  meters  adjacent 
to  a  small  intermitt- 
ment  stream. 


APPENDIX  6 

ARCHEOLOGY  M  THE  EXISTING  LEWISVILLE  LAKE  AREA 


SUMMARY  OF  THE  IMPACT  OF  GARZA -LITTLE  ELM  RESERVOIR 
UPON  ARCHEOLOGICAL  RESOURCES  AND 
GENERAL  RECOMMENDATIONS 

Generalizing  from  Prewitt's  excellent  statement  concerning 
the  effects  of  Lake  Texoma  upon  archeological  sites  (Prewitt  1972: 
6-11),  it  is  possible  to  define  three.  Zones  of  Effect  caused  by  the 
placement  of  a  reservoir  in  a  locale  of  riparian  occupation.  These 

e 

are: 

Zone  L  Those  areas  which  can  be  expected  to  be  covered 
by  water  and/or  silt,  during  the  active  life  of  the  reservoir 
and  be  thereby  relatively  protected  from  further  destruc¬ 
tion. 

Zone  II.  The  sloping  sbore/beach  areas  around  the  perimeter 
of  the  reservoir  that  are  directly  affected  by  fluctuations 
in  the  water 'level.  This  sane  can  be  defined  as  that  shore¬ 
line  lying  within  the  vertical  distance  between  the  minimum 
water  level  and  the  spillway  elevation.  This  is  the  area 
of  maximum,  unscheduled  destruction  of  archeological 
data  by  such  diverse  factors' as  rapid  erosion  caused  by  - 

wave  action,  rapid  leaching  of  bone  and  shell  caused  by 
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repeated  inundation,  and  extensive  exploitation 
by  casual  relic  collectors. 

'Zone  UX.  All  other  areas  in  the  locale  affected  in  any  way 
by  the  construction  of  tee  dam  and  its  subsequent  filling 
are  included  in  this  sene.  These  areas  include  the 
dam  site  and  attendant  construction  activities;  recreational 
and  housing  construction  attracted  to  the  area  by  the  reser> 
voir;  and  roads,  causeways,  bridges,  ditches,  etc., 
constructed  as  a  result  of  the  placement  of  the  reservoir. 
This  is  the  sons  of  maximum  scheduled  destruction  of 
archeological  data.  Loss  of  data  in  this  sene  can  be 
controlled  by  careful  work  in  advance  of  planned  construc¬ 
tion. 

For  purposes  of  the  present  study.  Zone  I  is  defined  as  that 
portion  of  the  reservoir  lying  below  500';  Zone  II  lies  between  500' 
and  535';  while  Zone  lU  consists  of  all  other  areas,  and  is  mainly 
above  535'  above  mean  sea  level.  As  indicated  in  Table  4,  7  sites 
(about  13  per  cent)  lie  in  Zone  Xj  26  (50  per  cent)  lie  in  Zone  II;  and 
20  (37  per  cent)  lie  in  Zone  in.  Five  of  the  reported  sites  lie  well 
outside  tee  reservoir  area  and  are  not  included. 

It  is  apparent  that  those  sites  in  Zones  IX  and  in  are  currently 

Imperiled  by  the  effect  of  the  reservoir,  and  should  be  given  first 
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priority  attention.  A  systematic  program  of  site  sampling, 
description  and  analysis  should  be  implemented  immediately.  This 

***■-••  .  ...  -x'  ■-  .  .  %  ..  *  v  i .  •  .t . 

program  must  be  directed  not  only  toward  adding  to  the  archeological 
record  (as  have  been  most  “salvage”  programs  of  the  past),  but 
should  include  theoretical  considerations  as  well. 

The  approach  here  suggested  modifies  and  extends  the  concept 
of  salvage  archeology  to  include  the  gathering  and  analysis  of  data  not 
directly  affected  by  the  immediate  impact  of  a  specific  project. 

Instead,  it  is  proposed  that  all  data  essential  to  a  complete  understand¬ 
ing  of  the  archeology  of  the  impacted  area  be  considered. 
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TABLE  4 

•  DISTRIBUTION  OF  SITES  ACCORDING  TO  ZONES 


TABLE  5 

SITES  RECOMMENDED  FOR  FURTHER  WORK 

•s 

R •commanded  for  Extensive  Investigation: 

Sites:  41  DN  4,  25.  31,  25 
[  Recommended  for  Testing: 

Sites:  41  DN  7,  S,  11,  20,  21,  23,  24,  27,  27,  37,  41,  41,  42,  43,  44 
•  Recommended  for  Farther  Collections  When  Possible: 

Sites:  41  DN  29,  33,  49,  57 
Recommended  for  Analysis  of  Existing  Collections: 

Sites:  41  DN  3,  5,  4.  10.  12,  4S,  51.  52,  5«,  59,  40 
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EXPLANATION  OF  SITE  DESCRIPTIONS 

Modern* Site  Designation  (Former  Designations) 

The  modern  site  designation  follows  the  trinomial  convention 
fat  which  the  first  number,  41,  represents  Texas,  the  two  letters,  DN, 
represent  Denton  County,  and  the  last  number  designates  a  specific 
•ite.  Former  designations  may  refer  to  earlier  U.S.G.S.  grids,  local 
site  names,  or  earlier,  uncorrelated  use  of  the  trinomial  convention. 

Location:  Location  data  are  given  to  place  the  site  in  general 
geographic  and  environmental  context.  Accurate  description  of  exact 
location  is  here  avoided  deliberately  to  forestall  improper  use  of  such 
information. 

Elevation:  Approximate  average  elevation  above  mean  sea 
level  as  determined  by  location  on  U.S.G.S.  contour  map. 

#  Description:  Specific  statements  concerning  the  nature  of  the 

site. 

Sorface  Indications:  Observed  evidence  of  human  behavior. 

Interpretation:  Activities  which  likely  occurred  at  the  site, 
based  on  interpretation  of  artifacts  and  site  location.  Estimation  of 
chronological  position  of  these  activities.  * 

Beported  by:  Individual  or  individuals  of  record. 

Bomarks:  General  statements  about  the  site  including  esti¬ 
mation  of  importance  of  the  site  and  recommendation  for  further  work. 


V 


♦ 

•*^he  descriptions  follow  the  format  outlined  in  Table  1.  Par¬ 
tial  sentences  are  frequently  used  to  keep  verbiage  to  a  minimum. 


41  DN  1  (41-1706-1;  De-14;  Site  A;  Baptist  Campground  Site) 

Location:  Terrace  forming  north  bank  of  Pecan  Creek  in  vici¬ 
nity  of  Camp  Copass,  one-half  mile  or  so  from  former  river  channel. 

Elevation:  505-510*  (estimated) 

Description:  Site  presently  exposed  only  when  reservoir 
level  is  well  below  conservation  pool  elevation.  Previous  descriptions 
indicate  site  covers  more  than  one  acre  of  sandy  midden  soil.  Depth 
of  midden  is  undetermined. 

Surface  Indications:  Midden  soil,  burned  rock,  flakes  and 
chips,  points,  drills,  scrapers,  pottery  fragments. 

Interpretation:  Harris  (1940)  reports  the  majority  of  points 
from  the  site  are  Type  A  (Fresno),  24  per  cent;  and  Types  B  and  C 
(Harrell),  47  per  cent.  He  also  reports  one  polished  stone  celt. 
Stephenson  (1948)  mentions  two  applique  sherds  at  this  site.  Harris 
(personal  communication)  indicates  this  is  a  classic  example  of  a 
Henrietta  Focus  site.  It  seems,  in  addition,  to  have  been  intensively 
occupied.  Although  it  is  not  now  possible  to  determine  with  accuracy, 
it  seems  clear  that  a  wide  variety  of  activities  were  performed  here. 
The  location  of  the  site  and  the  wide  variety  of  activities  suggest  per¬ 
haps  a  relatively  permanent  village. 

Reported  by:  Harris  1940;  Stephenson  1948. 

Remarks:  This  site  is  an  excellent  example  of  the  direct 
effect  of  a  reservoir,  such  as  Garza -Little  Elm  (and  Lake  Dallas 
before  it),  on  the  archeological  resources  of  an  area.  As  the  level 
of  the  lake  fluctuates,  the  site  is  progressively  eroded.  Whether  any 
cultural  material  remains  at  the  site  at  this  late  date  is  problematical. 
Data  so  far  reported  from  here  indicate  this  site  may  be  particularly 
rewarding  as  regards  resolution  of  problems  concerning  the  Henrietta 
Focus  and  the  transition  from  hunting  and  gathering  to  food  production. 
When  conditions  permit  (probably  in  October -November  when  the  lake 
level  is  typically  low),  intensive,  controlled  sampling  here  is  strongly 
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recommended.  In  addition,  private  collections  from  this  site  should 
be  carefully  analyzed  and  described. 


41  DN  2-  (41-17D6-4;  sometimes  erroneously  called  the  Landtrip  Site) 

Location:  Low,  sandy  ridge  "three  miles  southwest  of 
Aubrey  .  .  .  300  yards  east  of  the  Elm  Fork  ...  on  the  edge  of  the 
wide  bottoms"  (Stephenson  1948). 

Elevation:  520'  (estimated). 

Description:  Stephenson  (1948)  mentions  bone  and  shell 
appearing  in  a  very  sandy  matrix  covering  two  acres.  Site  was  under 
cultivation  when  first  reported  but  it  was  not  found  during  the  present 
survey.  It  is  likely  covered  by  silt. 

Surface  Indications:  Broken  bone  and  shell;  points;  sherds. 

Interpretation:  Stephenson  reports  sherds  found  here  are  of 
widely  scattered  origin  such  as  East  Texas  (Frankston  Focus,  Titus 
Focus),  the  Mississippi  Valley;  and  Mexico.  Although  Harris  (per¬ 
sonal  communication)  has  evidence  to  indicate  the  Mexican  sherd 
"Tanco  Polychrome?"  Stephenson  (1948)  is  actually  from  site  number 
41  DN  8,  The  Pearsall  Site,  the  remaining  exotic  sherds  are  enough 
to  make  this  site  interesting  in  relation  to  possible  trade  in  late  prehis¬ 
toric  times. 

Reported  by:  Stephenson  1948,  1949,  1950. 

Remarks:  This  site  has  likely  been  silted  over.  No  further 
work  is  recommended. 


41  DN  3  (41-18C4-1;  De-2;  Little  Elm  Site) 

Location:  East  floodplain  of  Little  Elm  Creek,  north  of 
junction  of  Little  Elm  and  Doe  Creeks. 

Elevation:  490-500'  (estimated,  site  presently  submerged). 

Description:  Site  is  part  of  about  one  to  two  acres  of  a  sand 
dune  in  the  eastern  floodplain  of  Little  Elm  Creek.  Dune  sand 
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reportedly  was  several  feet  deep,  depth  of  cultural  debris  is  uncer¬ 
tain.  Site  was  in  cultivation  when  reported. 

Surface  Indications:  Chipped  stone  tools;  polished  and  ground 
stone  tools;  potsherds;  flakes. 

Interpretation:  Stephenson  (1948)  reports  the  following 
types:  Six  Alba  points,  7  Gary  points,  and  3  Ellis  points;  8  flake 
scrapers;  1  "Waco  sinker"  and  1  polished  stone  celt.  He  also 
interpreted  the  site  to  represent  the  remains  of  a  small  village  of  the 
late  pottery  period. 

Reported  by:  Stephenson  1948,  1949,  1950. 

* 

Remarks:  Although  Stephenson  recommended  further  work 
at  this  site,  none  was  accomplished.  Consequently,  it  is  essential 
that  private  collections  from  this  site  be  described  and  analyzed  in 
order  to  salvage  what  information  remains  from  this  potentially 
important  site. 


41  DN  4  (41-18C4-3;  De-3;  Brown  Site;  Tollie  Gilbert  Site) 

Location:  East  bank  of  Little  Elm  Creek  about  one  mile  down¬ 
stream  from  the  mouth  of  Pecan  Creek. 

Elevation:  520-540'. 

■Description:  Cultural  debris  is  scattered  over  about  seven 
acres  of  sandy  loam  (Fig.  2).  Woodbine  sandstone  outcrops  through¬ 
out  upper  elevations  of  the  site  which  overlooks  the  Little  Elm  flood¬ 
plain,  while  sandy  midden  soil  is  apparently  several  feet  deep  in 
various  places.  Lower  elevations  of  the  site  interfinger  with  the 
Little  Elm  floodplain.  Although  the  site  is  presently  overgrown  with  a 
thick  covering  of  grass,  it  was  planted  in  watermelons  when  reported 
by  Stephenson  and  had  apparently  been  cultivated  for  several  decades 
previously.  Even  so,  there  appears  to  be  portions  of  the  site  which 
remain  relatively  undisturbed.  That  part  of  the  site  which  inter¬ 
grades  into  the  Little  Elm  floodplain  seems  particularly  promising  in 
this  regard. 

Surface  Indications:  Midden  soil;  bone  (human  and  non-human); 
shell;  points;  drills;  sherds;  scrapers  (Fig.  7m);  flakes  and  chips; 
cores.  g-8 
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Interpretation:  This  site  has  likely  been  occupied  since 
Archaic  times.  Stephenson  (1948)  reported  154  tools  from  this  site 
including:  9  Gary  points:  4  Sterrett  points:  39  Alba  points;  5  Harrell 
points:  1  small  celt  fragment;  23  sherds;  and  36  scrapers. 

He  considered  the  assemblage  to  be  somewhat  different  from 
most  other  sites  he  knew  in  the  area,  and  concluded  that  a  double  occu¬ 
pation  of  the  site  must  be  represented.  Specifically,  he  felt  that  the 
earlier  occupations  represented  at  the  site  were  associated  with  central 
Texas,  while  the  later  represented  strong  influence  from  the  Caddoan 
area.  Although  it  is  not  yet  possible  to  determine  chronology  at  this 
site,  a  high  proportion  of  exotic  stone  at  the  site  does  indicate  strong 
influence  from  the  area  west  of  the  reservoir.  Furthermore,  a  casual 
analysis  of  lithic  debris  collected  during  the  present  survey  indicates 
a  complete  range  of  stone  tool  manufacture  occurred  here.  In  addition, 
there  .likely  are  burials,  storage  pits,  and  possibly,  houses. 

All  things  considered,  this  site  must  be  considered  as  one  of 
the  more  significant  so  far  known  in  the  reservoir  area. 

Reported  by:  Stephenson  1948,  1949,  1950. 

Remarks:  Extensive  exploration  of  this  site  is  of  utmost 
importance,  since  it  lies  in  the  area  most  affected  by  the  proposed 
increase  in  the  conservation  pool  and  is  one  of  the  more  important 
sites  so  far  discovered.  Stephenson  similarly  recommended  this  site 
be  partially  excavated.  Collections  made  by  private  individuals  at  this 
site  should  also  be  analyzed  and  described. 


41  DN  5  (41 -18C7-2;  Ledbetter  Site) 

Location:  Presently  submerged,  the  site  lies  about  three 
miles  north  of  Lewisville  and  about  100  yards  west  of  the  old  Elm  Fork 
channel. 


Elevation:  480'  (estimated). 

Description:  As  described  by  Stephenson,  the  site  consists 
of  cultural  debris  in  a  sandy  matrix  covering  more  than  three  acres  of 
a  high  sandy  ridge  paralleling  the  Elm  Fork.  Has  been  extensively 
cultivated. 
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Surface  Indications:  Midden  soil;  burned  rock,  points,  drills, 
scrapers,  celts,  pottery  fragments. 

Interpretation:  Stephenson  (1948)  reports  60  per  cent  of  the 
sherds  are  plain,  shell  tempered  (Nocona  Plain)  and  the  remainder 
are  clay  tempered  plain  and  decorated.  He  reports  projectile  point 
types  including  4  Gary,  7  Alba,  and  3  Harrell,  and  regarded  this  site 
to  represent  a  mixture  of  Frankston  Focus  and  Henrietta  Focus  traits 
in  the  culture  of  a  group  of  people  who  were,  themselves,  neither. 

This  rather  remarkable  interpretation  is  based  only  on  the  presence 
of  "classic"  traits  of  these  two  foci,  and  can  no  longer  be  verified  at 
this  site.  Stephenson  also  noted  "indications  of  at  least  one  house 
structure  and  several  burials  at  the  site"  (Stephenson  1949:26). 

Harris  (personal  communication)  reports  recovering  a  Pla inview 
golondrina  here. 

Reported  by:  Stephenson  1948,  1949,  1950. 

Remarks:  Stephenson  gave  highest  priority  to  excavation  at 
this  site,  considered  it  "the  most  significant  site  in  this  reservoir  to 
excavate"  (Stephenson  1948).  Very  little  systematic  work  was  done 
here,  however,  except  surface  collections  by  amateurs.  Existing  col¬ 
lections  from  this  site  should  be  analyzed  and  described. 

41  DN,6  (41  -  18C7-3;  De-6;  Lake  Dallas  Site) 

Location:  Presently  submerged,  this  site  is  part  of  a  slight 
sandy  rise  in  the  western  Elm  Fork  floodplain  approximately  one  mile 
below  the  old  Lake  Dallas  spillway.  It  lies  approximately  across  the 
river  channel  from  the  mouth  of  Little  Elm  Creek. 

Elevation:  470'  (estimated). 

Description:  About  an  acre  of  sandy  midden  soil  several  feet 
deep.  Portion  of  sand  dune  where  cultural  debris  was  found  was  badly 
wind  eroded.  Partial  excavation  of  the  site  by  members  of  the  Dallas 
Archeological  Society  and  the  River  Basin  Surveys  revealed  some  cul¬ 
tural  material  in  apparently  undisturbed  strata. 

Surface  Indications :  Points,  scrapers,  gouges,  "Waco 
sinkers,"  burned  rock. 
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Interpretation:  This  site  is  one  of  two  major  type  sites  of 
the  Carrollton  Focus  (Crook  and  Harris  1952c),  and  has  yielded  the 
entire  range  of  artifacts  that  are  used  to  define  this  focus  as  outlined 
earlier  in  this  paper  and  described  in  detail  elsewhere  (Crook  and 
Harris  1952c,  1954).  Stephenson  (1948)  reports  a  total  of  205  pro¬ 
jectile  points  from  the  site  (this  was  before  the  DAS  excavations),  of 
which  13  are  "lanceolate"  forms,  11  Or  la,  16  Gary,  20  Sterrett,  and 
62  Trinity.  Several  Plainview  points  have  been  reported  here  (Harris 
1951).  This  site  is  also  a  type  site  for  the  Carrollton  Ax  (Crook  and 
Harris  1954b). 

Reported  by:  Stephenson  1948,  1959,  1950;  Harris  1951;  Crook 
and  Harris  1952c,  1953,  1954b). 

Remarks:  Sporadic  work  at  this  site  has  produced  what  appears 
to  be  some  of  the  earliest  cultural  remains  in  north  central  Texas. 

As  a  result  of  the  efforts  of  a  number  of  different  groups  and  individuals 
who  have  worked  at  this  site,  data  have  been  scattered.  Future  work 
should  include  specific  efforts  to  collate  these  data,  if  possible, 
re-analyze  and  describe  the  artifacts  in  light  of  recent  studies  of  lithic 
technology. 

41  DN  7  (41-17D6-3;  De-12;  Cagle  Site) 

*  Location:  Eastern  floodplain  of  Elm  Fork  several  miles  north 
of  the  reservoir  area. 

Elevation:  550'. 

Description:  Site  not  located  in  current  survey.  As 
reported  by  Stephenson  cultural  materials  were  found  scattered  over 
about  15  acres  of  sandy  pasture  land.  The  site  is  apparently  in  a 
combined  uplands  slope-floodplain  situation. 

Surface  Indications:  One  point  and  four  sherds,  mammoth 

bones. 

Interpretation:  Stephenson  (1948)  interpreted  this  site  to 
represent  "a  large  pottery  village  site."  The  reasons  for  this  guess 
are  far  from  clear  but  seem  to  depend  mostly  on  accounts  furnished  by 
the  landowner.  Certainly,  the  material  collected  and/or  observed  by 
Stephenson  does  not  support  such  a  conclusion.  Harris  (personal 
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communication)  believes  the  site  to  be  relatively  insignificant  except, 
perhaps,  for  that  portion  containing  mammoth  remains. 

Reported  by:  Stephenson  1948,  1949,  1950. 

Remarks:  Stephenson  strongly  recommended  that  this  site  be 
extensively  excavated  in  several  sections.  He  based  this  recommen¬ 
dation  on  accounts  by  the  landowner  of  burials  and  artifacts  at  the  site, 
plus  the  discovery  of  mammoth  bones  here.  The  site  remains  some¬ 
what  of  an  enigma.  It  should  be  tested. 

41  DN  8  (41-17D9-11;  Pearsall  Site) 

Location:  High,  sandy  hill  on  the  south  side  of  Hickory  Creek. 

Elevation:  580'. 

t 

Description:  Shallow,  sandy  deposit  with  cultural  debris 
scattered  throughout  approximately  two  acres.  Site  is  currently  over¬ 
grown  with  dense  grass  cover  but  was  formerly  cultivated. 

Surface  Indications:  Midden  soil,  points,  drills,  scrapers. 

Interpretation:  Stephenson  reports  one  sherd  of  Tonto 
Polychrome  here  and  interprets  the  site  as  representing  "a  large  vil¬ 
lage  of  the  late  pottery  period"  (Stephenson  1949:28). 

Reported  by:  Stephenson  1948,  1949,  1950;  Harris  (personal 
communication). 

Remarks:  Although  this  site  is  not  in  the  area  directly  affected 
by  the  waters  of  the  reservoir,  it  is  located  in  an  area  sure  to  be 
affected  by  over-all  impact  of  the  reservoir  on  the  area.  Furthermore, 
since  the  site  is  frequently  mentioned  as  potentially  important  source  of 
data,  further  collecting  and  testing  is  recommended  here. 

41  DN  9  (41-18C7-7) 

Location:  A  slight  ridge  located  in  the  floodplain  about  100 
yards  northeast  of  Hickory  Creek,  and  200  yards  southwest  of  the  Elm 
Fork.  Presently  submerged. 
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Elevation:  470'  (estimated). 

Description:  Occupational  debris  scattered  over  about  one- 
quartet  acre.  Sandy  clay  matrix.  Part  of  site  badly  eroded  by  fre¬ 
quent  flooding.  Site  was  under  cultivation  when  first  reported. 

Surface  Indications:  Flakes,  chips;  polished  stone  tools; 
sherds;  (actually  very  scanty  amount  of  material  reported). 

Interpretation:  Stephenson  felt  this  site  was  probably  one  of 
the  small  pottery  sites  related  to  41-18C7-2  &  6,  although  "this  is  little 
more  than  a  guess."  He  also  reports  2  celts  here. 

Reported  by:  Stephenson  (1948). 

Remarks:  Stephenson  recommended  no  further  work.  The 
value  of  the  site  seems  today  to  be  what  little  information  its  presence 
can  lend  to  studies  of  settlement  pattern. 


41  DN  10  (41-18C7-9) 

Location:  South  bank  of  Hickory  Creek,  near  junction  with 
the  Elm  Fork.  Presently  submerged. 

*  Elevation:  470'  (estimated). 

Description:  Midden  soil  and  occupational  debris  eroding 
from  about  one  acre  of  a  low  sand  and  gravel  ridge  at  the  edge  of  the 
T-l  terrace. 

Surface  Indications:  Points,  scrapers;  sherds;  midden  soil. 

Interpretation:  Stephenson  remarks  on  the  rather  extensive 
amateur  collection  from  this  site  (including  56  arrow  and  40  dart 
points)  and  concludes  this  is  another  of  the  late  pottery  sites  of  the 
area. 

Beported  by:  Stephenson  1948. 

Remarks:  Although  the  site  is  covered  today,  collections 
made  from  the  site  should  be  located,  analyzed  and  described. 
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41  DN  11  (41-18C4-4;  Wells  Site) 

Location:  Western  floodplain  of  Little  Elm  Creek,  across 
from  4 1  DN  27. 

Elevation:  520'. 

Description:  Cultural  debris  found  mingled  throughout  several 
acres  of  the  upper  few  inches  of  low  sandy  ridge  roughly  paralleling 
the  creek.  Site  badly  eroded  in  places  and  has  been  in  cultivation  for 
many  years. 

Surface  Indications:  Since  local  collectors  have  known  of  the 
site  and  have  collected  specimens  there  for  some  time,  few  distinct 
tools  can  be  found  here  today.  Midden  soil;  point  fragment;  burned 
rock;  flakes;  chips;  chunks;  bone;  shell. 

Interpretation:  Based  on  the  volume  and  variety  of  material 
reported  from  this  site,  there  may  very  well  have  been  a  sizable  vil¬ 
lage ‘located  here.  The  present  survey  did  not  find  enough  material  to 
support  this  interpretation,  however. 

Reported  by:  Harris  (this  report). 

Remarks:  This  site  is  quite  extensive,  and  although  it  has 
been  eroded,  plowed,  and  picked  over  for  a  number  of  years,  it  seems 
to  be  a  very  good  locale  for  controlled  surface  collections  and  trench¬ 
ing.  In  addition,  effort  should  be  made  to  find,  analyze  and  describe 
collections  made  from  this  site. 


41  DN  12  (41-18C4-8;  Bob  Peace  Site) 

Location:  Terrace  forming  part  of  the  west  bank  of  Little 
Elm  Creek.  Presently  submerged. 

Elevation:  510'  (estimated). 

Description:  Material  scattered  over  about  one  half  acre  of 
sandy  soil,  exposed  when  lake  level  drops  in  late  summer  and  fall. 

Surface  Indications:  Harris  reports  points;  scrapers;  sherds; 
flakes;  etc. 
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Interpretation:  Harris  believes  the  site  to  be  a  small  Henrietta 
Focus  site. 

Reported  by:  Harris  (personal  communication). 

Remarks:  Material  collected  by  Harris  from  this  site  should 
be  analyzed  and  described.  In  addition,  the  site  should  be  tested  when 
lake  level  permits. 

41  DN  13 

This  site  is  in  the  Grapevine  Reservoir  area. 

41  DN  14 

This  site  is  in  the  Grapevine  Reservoir  area. 

41  DN  15 

This  site  is  located  about  14  miles  west  of  Denton. 

41  DN‘16  (Cranston  Pottery  Kiln) 

Location:  Uplands  area  overlooking  spring-fed  tributary 
of  Hickory  Creek. 

Elevation:  560'. 

Description:  Historic  pottery  kiln  site  with  ruins  and  waste 
piles  of  stoneware.  Site  badly  disturbed. 

Interpretation:  Cranston  Pottery  Kiln,  operated  at  this  site 
from  1854  to  1880. 

Reported  by:  Jim  Malone,  Texas  State  Historical  Survey 
Commission. 

Remarks:  Although  this  site  lies  outside  the  area  to  be 
affected  by  the  rise  in  lake  level,  it  is  certain  to  be  affected  by  the  total 
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impact  of  the  lake.  Therefore,  it  is  recommended  that  this  histori¬ 
cally  unique  site  be  incorporated  into  the  program  of  historical  site 
preservation  and  restoration  suggested  elsewhere  in  this  report. 


41  DN  17  (SMU-X-41DN3) 

This  site  lies  far  distant  from  the  area  of  present  concern. 


41  DN  18  (Roark  Pottery  Kiln) 

Location:  Terrace  of  small  tributary  entering  the  Elm  Fork 
floodplain  from  the  east. 

Elevation:  560'. 

Description:  Various  ruins  and  structures  of  this  historic 
site  are  scattered  over  approximately  one  acre. 

Interpretation:  These  are  the  remains  of  the  Roark  Pottery 
Kiln,  operated  from  about  1868  until  the  early  20th  century. 

Reported  by:  Jim  Malone,  Texas  Historical  Survey  Commis¬ 
sion. 

II 


Remarks:  This  site  is  sure  to  be  further  affected  by  indirect 
impact  of  the  presence  of  the  reservoir.  It  is  recommended  to  be 
included  in  the  historical  site  preservation  and  restoration  program 
proposed  elsewhere  in  this  report. 


41  DN  19  (Serran  Pottery  Kiln) 

This  site  is  not  in  the  immediate  reservoir  area. 


41  DN  20 


Location:  West  bank  of  Little  Elm  Creek,  south,  southwest 
of  41  DN  4. 

Elevation:  520-540'. 
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Description:  Occupational  debris  mixed  in  sandy  loam, 
scattered  over  perhaps  one  acre.  Site  currently  overgrown  with  grass 
but  has  obviously  been  under  cultivation  in  recent  past.  Woodbine 
sand  outcropping  in  upper  reaches  of  site  but  intergrades  with  Little 
Elm  terrace.  Severely  eroded  in  spots. 

Surface  Indications:  Midden  soil;  flakes;  chips;  burned  rock; 
bone  fragments. 

Interpretation:  Not  enough  information  for  interpretation. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  If  the  scanty  amount  of  cultural  material  observed 
at  this  site  is  an  accurate  indicator  of  the  degree  of  occupation,  then 
no  further  work  is  recommended.  It  could  be,  however,  the  site  is 
a  buried  one.  The  site  should  be  tested  with  additional  work  contingent 
upon  the  results. 


41  DN  21 


Location:  Upland  slope  east  of  Running  Branch  Creek,  north, 
northwest  of  41  DN  40. 

*  Elevation:  550'. 

Description:  Cultural  debris  appears  on  gopher  mounds  dotting 
a  large,  thickly  grassed  pasture.  Grass  covers  sandy  loam  consisting 
in  higher  elevations  of  elements  derived  from  the  Woodbine  formation 
and  of  alluvial  deposits  in  the  lower  elevations.  The  site  has  formerly 
been  in  cultivation.  Depth  of  occupation  hot  determined,  but  may  be 
considerable. 

Surface  Indications:  One  point;  flakes;  chips;  burned  rock. 

Interpretation:  Not  enough  information  for  interpretation. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  Since  this  site  lies  just  across  the  running 
branch  from  41  DN  40,  is  situated  on  an  upland  slope,  and  has  yielded  a 
high  percentage  of  exotic  lithic  material,  it  may  very  well  be  a  buried 
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version  of  the  latter.  It  should  be  tested,  with  further  work  depending 
upon  the  results. 


41  DN  22 


Location:  North  of  the  point  where  a  small,  intermittant  creek 
enters  the  Elm  Fork  floodplain  from  the  east. 

Elevation:  540'. 

Description:  Higher  parts  of  the  site  consist  of  lower  portion 
of  an  upland  slope.  This  slope  intergrades  with  an  Elm  Fork  terrace. 
Cultural  material  found  sparsely  spread  over  about  one-half  acre. 

Site  badly  eroded,  covered  with  scattered  mesquite  trees,  brush,  never 
in  cultivation. 

Surface  Indications:  Dart  point  (Fig.  7f)  flakes;  chips;  historic 
ceramics;  stone  lined  wall. 

Interpretation:  This  appears  to  be  the  site  of  an  Archaic 
occupation  followed  by  a  considerably  later  historic  occupation.  Both 
the  caracteristics  of  the  dart  point  and  the  fact  that  all  of  the  chipped 
stone  artifacts  are  of  material  exotic  to  the  area  support  the  former 
interpretation.  The  latter  interpretation  is  obvious. 

* 

Beported  by:  Bichland  Archeological  Society. 

Remarks:  No  further  work  is  recommended. 


41  DN  23 


Location:  One  hundred  yards  north  of  41  DN  24. 

Elevation:  540’. 

Description:  Scattered  cultural  debris  along  sandy  ridge. 

Sandy  stratum  containing  cultural  material  lies  from  surface  to  six 
inches  deep  paralleling  Little  Elm  Creek.  Site  presently  in  cultivation. 

Surface  Indications:  Scattered  lithic  material. 
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Interpretation:  Few  artifacts  were  collected  here;  therefore, 
an  interpretation  is  not  possible.  It  should  be  noted,  however,  that 
all  lithic  material  gathered  here  (only  26  pieces)  is  of  material  not 
usually  found  in  the  reservoir  area. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  Should  be  tested  in  conjunction  with  41  DN  24. 

41  DN  24 

Location:  Long,  high,  sandy  ridge  lying  between  Little  Elm 
Creek  and  one  of  its  tributaries. 

Elevation:  5401. 

Description:  Cultural  material  is  eroding  out  of  a  sandy 
matrix  for  a  distance  of  approximately  200  yards  along  the  west  bank 
of  Little  Elm  Creek.  Grass  newly  planted  throughout  the  immediate 
area  of  the  site.  Badly  eroded  in  places. 

Surface  Indications:  Heavy  concentrations  of  lithic  debris; 
points  (Fig.  7d);  drills  (Fig.  7o);  flakes;  chips;  sherd;  midden  soil. 

*  Interpretation:  This  site  was  picked  from  a  U.S.G.  S.  topo 
map  as  a  logical  place  to  have  been  occupied  in  prehistoric  times. 

This  guess  was  subsequently  verified.  For  the  same  reasons  that  the 
site  could  be  picked  from  the  map,  it  can  be  guessed  to  be  a  major 
site.  Based  on  the  diversity  of  material  found,  although  the  sample  is 
small,  it  is  obvious  that  a  wide  variety  of  activities  were  performed 
here. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  This  site  may  very  well  be  one  that  can  yield  data  con¬ 
cerning  the  early  effects  of  the  introduction  of  food  producing  techno¬ 
logy  into  the  area.  The  site  should  be  thoroughly  tested. 

41  DN  25 

Location:  A  portion  of  the  northern  terrace  system  of  Hickory 
Creek,  bounded  on  the  south  by  a  small,  springfed  tributary. 
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Elevation:  550-570*. 

Description:  Occupational  debris  is  spread  over  approxi¬ 
mately  seven  or  eight  acres  along  a  high  terrace.  Site  badly  dis¬ 
turbed  in  several  locations  by  gravel  pit  operations.  Currently  over¬ 
grown  with  grass  but  formerly  in  cultivation.  Cultural  material  seems 
to  lie  mostly  in  sandy  clay  surface  stratum.  This  layer  ranges  in 
thickness  from  zero  to  several  feet. 

Surface  Indications:  Midden  soil;  points  (Fig.  7c);  scrapers 
(Fig.  7j);  hammerstone  (Fig.  4c);  choppers;  mano  fragment;  retouched 
flakes;  bone;  shell;  sherds. 

Interpretation:  The  kinds  of  artifacts  found  indicate  the  site 
to  be  'tlassic"  Henrietta  Focus.  The  site  is  similar  in  ecological 
situation  to  41  DN  4  and  41  DN  24,  but,  unlike  these  two,  lies  west  of 
the  Elm  Fork  and  can  be  expected  to  yield  a  significantly  different 
array  of  artifacts,  thereby  aiding  the  differentiation  of  sociocultural 
groups  within  the  heretofore  monolithic  Henrietta  Focus.  The  evidence 
clearly  indicates  a  wide  range  of  behaviors  at  this  site.  It  is  clearly 
the  location  of  a  prehistoric  village. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  Even  though  it  lies  out  of  the  area  to  be  directly 
affected  by  the  lake  waters,  this  site  should  be  thoroughly  tested. 
Because  of  the  extent  of  the  site  and  uneven  distribution  of  occupational 
material,  localized  trenching  is  recommended.  House  pits,  storage 
pits  and  graves  should  be  thus  uncovered. 


41  DN  26 


Location:  Sandy  ridge  on  the  southeast  bank  of  Little  Elm 
Creek,  about  1000  feet  east  of  41  DN  4. 

Elevation:  540*. 

Description:  Western  edge  of  the  site  is  the  steep  bank  of 
Little  Elm  Creek.  From  this  point,  the  site  gently  slopes  upland  to 
its  highest  elevations  in  remnants  of  the  Woodbine  Formation. 
Although  the  site  was  probably  in  cultivation  in  the  recent  past,  the 
ground  is  currently  concealed  by  a  thick  grass  cover.  Occupational 
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'  Surface  Indications:  Midden  soil;  burned  rock;  points  (Fig. 
7b);  bone;  fossil  bone  (in  the  Woodbine);  shell;  pottery. 

Interpretation:  The  location  of  this  site  and  the  kinds  of  cul¬ 
tural  material  found  here  suggest  that  it  is  perhaps  one  of  a  number  of 
alternative  village  sites  located  in  this  area.  This  interpretation  is 
supported  by  the  diversity  of  activities  indicated  by  the  artifacts  found 
here.  The  artifacts  can  be  collectively  described  as  representative  of 
the  Henrietta  Focus. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  The  site  may  very  well  be  one  of  the  least  disturbed 
village  sites  yet  reported  in  the  area.  It  should  be  tested  in  conjunc¬ 
tion  with  work  at  41  DN  4  and  41  DN  27. 


debris  appears  scattered  over  perhaps  an  acre.  Nothing  is  known 
about  the  stratigraphy  of  the  site,  but  there  seems  to  be  a  good  chance 
that  much  of  the  site  is  undisturbed  below  the  plow  zone. 


41  DN  27 

Location:  Point  of  land  which  forms  part  of  the  east  bank  of 
Little  Elm  Creek  about  1200'  north  of  41  DN  26. 

Elevation:  540'. 

Description:  Cultural  debris  scattered  over  sandy  pasture 
sloping  from  Woodbine  outcropping  in  upper  elevation  down  to,  and 
inter  grading  with,  an  alluvial  terrace  (Fig.  3).  Part  of  site  was  for- 
merely  in  cultivation,  but  entire  site  now  covered  with  dense  growth  of 
grass  with  interspersed  trees  and  brush. 

Surface  Indications:  Midden  soil;  points  (Fig.  7a);  flakes; 
bone;  historic  junk. 

Interpretation:  The  paltry  amount  of  material  observed  here 
does  not  lend  itself  to  interpretation. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  Site  should  be  tested  to  determine  its  extent. 
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41  DN  28  (41-18C4-6) 

Location:  Part  of  a  large,  sandy  rise  on  the  north  side  of  a 
small,  spring-fed  tributary  which  enters  Little  Elm  Creek  from  the 
west.  Presently  submerged. 

Elevation:  510*  (estimated). 

Description:  Cultural  material  appears  scattered  throughout 
several  acres  of  a  formerly  cultivated  field. 

Surface  Indications:  Points;  scrapers;  pottery. 

Interpretation:  Harris  (1951a)  describes  this  as  a  Henrietta 
Focus  site,  based  on  Nocona  Plain  sherds;  5  arrow  points;  6  Gary 
points  and  10  Ellis  points  he  reports  here. 

Reported  by:  Harris  (1951a). 

Remarks;  None. 


41  DN  29  (41-18C4-7) 

,  Location:  West  bank  of  Little  Elm  Creek,  approximately 
1000'  east  of  41  DN  28.  Presently  submerged. 

Elevation:  510'  (estimated). 

Description:  Cultural  debris  eroding  from  sandy  ridge 
paralleling  Little  Elm  Creek. 

Surface  Indications:  Pottery,  midden  soil;  points;  flakes; 
scrapers. 

Interpretation:  Harris  considers  this  to  be  a  typical  small 
Henrietta  Focus  site. 

Reported  by:  Harris  (this  report). 

Remarks:  Although  the  site  is  presently  submerged,  it  is 
revealed  when  the  lake  level  drops,  usually  in  the  late  summer.and 
fall,  it  should  be  carefully  and  systematically  sampled  before  the  con¬ 
servation  pool  is  raised.  G-22 
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41  DN  30  (4 1  -  18C7-8) 

Location:  In  the  floodplain  below  the  dam,  east  of  the  conflu¬ 
ence  of  a  major  tributary  and  the  Elm  Fork. 

Elevation:  460'. 

Description:  Presently  silt  covered,  this  site  was  reported 
by  Stephenson,  but  could  not  be  located  by  him.  Harris  reports  a 
small  amount  of  artifactual  material  appearing  in  a  small  area  of  a 
sandy  lowland  rise. 

Surface  Indications:  Chipped  stone  tools;  flakes;  chips; 

sherds. 


Interpretation:  According  to  Harris,  this  is  a  small  Henrietta 
Focus  site. 

Reported  by:  Stephenson  1948;  Harris  (this  report). 
Remarks:  None. 


41  DN  31  (41-17D6-2;  Landtrip  Site) 

A 

Location:  High  in  the  uplands  overlooking  the  eastern  Elm 
Fork  floodplain. 

Elevation:  640'. 

Description:  Occupational  detritus  exposed  throughout  about 
ten  acres  of  a  high  sandy  ridge.  Part  of  site  has  been  under  cultivation, 
but  part  lies  in  wooded  area  apparently  never  disturbed  by  plowing. 
Portions  of  site  badly  eroded. 

Surface  Indications:  Midden  soil;  points;  scrapers;  celts; 
burned  rock;  flakes;  sherds. 

Interpretation:  Harris  has  made  an  extensive  collection  from 
this  site  and  feels  that  the  material  represents  a  more  or  less  contin¬ 
uous  occupation  from  very  early  Archaic  until  very  late  prehistoric 
times.  He  has  early  projectile  point  types  such  as  Angostura  from 
this  site  as  well  as  more  recent  points  and  Nocona  Plain  pottery. 
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Reported  by:  Harris  (this  report). 

Remarks:  Although  this  site  does  not  lie  in  the  area  directly 
affected  by  the  reservoir,  it  quite  likely  will  be  quite  soon  indirectly 
disturbed  by  such  activities  as  housing  development.  The  dramatic 
overview  of  the  floodplain  the  site  affords  will  make  it  a  prime  build¬ 
ing  location  when  the  lake  level  is  increased.  This  fact,  plus  its 
importance  as  one  of  the  relatively  few  sites  with  undisturbed  strata 
makes  extensive  excavation  here  a  matter  of  high  priority. 


41  DN  32  (41-17D6-7) 

Location:  Uplands  about  one  mile  due  east  of  41  DN  31. 

Elevation:  620'. 

Description:  Site  is  currently  under  cultivation.  It  lies 
along  the  northern  bank  of  a  small  tributary  of  the  Elm  Fork.  A  horse 
pen  is  situated  in  central  portion  of  the  known  extent  of  cultural  debris, 
and  the  site  is  otherwise  badly  disturbed. 

Surface  Indications:  Flakes;  burned  rock. 

Interpretation:  Although  the  site  today  shows  only  scanty 
remains  of  occupation,  Harris  reports  extensive  collections  he  and 
others  have  made  at  this  site.  He  considers  it  to  be  a  typical  Henrietta 
Focus  site. 

Reported  by:  Harris  (this  report). 

Remarks:  None. 


41  DN  33 


Location:  Eastern  terrace  of  Little  Elm  Creek.  Presently 
submerged. 

Elevation:  510'. 

Description:  Local  residents  report  mammoth  remains  erod¬ 
ing  from  creek  terrace  at  this  site  when  the  lake  level  drops. 
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Reported  by:  Richland  Archeological  Society. 


Remarks:  The  site  should  be  carefully  observed  when  condi¬ 
tions  permit  to  determine  if  there  may  be  human  association  with  the 
mammoth  fossils. 


41  DN  34 

Location:  Peninsula  extending  northward  from  the  dam. 

Before  the  lake  filled,  the  site  formed  part  of  the  west  bank  of  Stewart 
Creek. 

Elevation:  520*. 

Description:  Historic  site,  consisting  of  ruins  of  farmhouse, 
outbuildings,  well,  etc.  ,  some  dating  from  mid- 19th  century. 

Reportedby:  Richland  A rcheological  Society. 

Remarks:  Information  from  this  site  should  be  included  in  the 
program  for  historic  site  preservation  and  restoration  as  recommended 
elsewhere  in  the  present  report. 


41  DN  *35  (41-18C7-14) 

Location:  Point  of  land  projecting  northward  from  dam. 

Site  is  part  of  terrace  which  once  formed  the  west  bank  of  the  Elm 
Fork.  It  is  south  of  the  confluence  of  Hickory  Creek  and  the  Elm  Fork. 

Elevation:  520*. 

Description:  Very  heavily  eroded.  Artifacts  very  scanty  and 
scattered  over  about  one  acre. 

Surface  Indications:  Few  chipped  stone  artifacts  (Fig.  7k). 

Interpretation:  According  to  Harris,  the  portion  of  the  site 
presently  exposed  is  only  part  of  a  small  Henrietta  Focus  occupation. 

Reported  by:  Harris  (this  report). 


Remarks:  None. 
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41  DN  36  (41-17D9-18) 

Location:  Low  sandy  ridge  about  one  mile  south  of  the 
point  where  Pecan  Creek  enters  the  floodplain. 

Elevation:  520*. 

Description:  Site  presently  overgrown  with  very  dense  cover 
of  grass,  brush,  brambles,  cane,  and  willow.  Artifacts  have  been 
found  on  the  surface  and  are  believed  to  occur  in  undisturbed  subsur¬ 
face  deposits  of  unknown  depth. 

Surface  Indications:  At  present,  nothing.  Harris  reports  a 
wide  variety  of  lithic  debris  and  tools  (Eig.  5;  Fig .  .7e,  g). 

Interpretation:  Harris  believes  this  to  be  an  Archaic  site  with 
buried,  relatively  undisturbed  components. 

Reported  by:  Harris  (this  report). 

• 

Remarks:  This  site  will  be  directly  affected  by  the  proposed 
change  in  conservation  pool  level.  This,  plus  promise  the  site  offers 
in  terms  of  stratigraphy,  makes  its  further  investigation  mandatory  and 
of  the  most  urgent  priority. 

• 

41  DN  37  (41-18C4-5) 

Location:  Low,  sandy  ridge  in  the  floodplain  of  Little  Elm 
Creek,  just  across  from  41  DN  4. 

Elevation:  520'. 

Description:  Essentially  the  same  general  description  as 
41  DN  11,  this  site  lies  just  downstream  from  the  latter. 

Surface  Indications:  Widely  scattered  lithic  debris. 

Interpretation:  According  to  Harris,  this  represents  a  small 
Henrietta  Focus  occupation. 

Reported  by:  Harris  (this  report). 
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*  Remarks:  This  site  will  be  covered  by  the  increase  in  con-: 

servation  pool.  Although  there  were  few  surface  indications  when 
recently  visited,  the  site  should  be  further  investigated,  perhaps  with 
exploratory  trenches  to  uncover  possible  house  locations. 


41  DN  38 


Location:  Below  dam  on  a  high  terrace  just  south  of  the  mouth 
of  a  major  tributary  of  Stewart  Creek. 

Elevation:  500'. 

Description:  Surface  of  the  site  badly  eroded.  Presently 
overgrown  with  dense  cover  of  grass,  but  has  been  in  cultivation.  This 
is  one  of  the  few  sites  discovered  that  does  not  lie  in  the  Eastern  Cross 
Timbers.  Even  so,  since  it  is  on  an  Elm  Fork  Terrace,  the  ecosys¬ 
tem  is  not  distinctively  Blackland  Prairie* 

Surface  Indications:  Widely  scattered  lithic  material  (Fig. 

7n). 


Interpretation:  The  site  likely  represents  a  brief  Archaic 
occupation  similar  to  that  suggested  by  site  41  DN  22. 

«  Reported  by:  Richland  Archeological  Society. 

Remarks:  None 


41  DN  39 

Location:  On  the  T-2  terrace  south  of  dam,  overlooking  an 
eastern  tributary  of  the  Elm  Fork. 

Elevation:  500'. 

Description:  Artifacts  scattered  over  several  acres  of  ter¬ 
race  uplands.  Site  badly  eroded,  portions  formerly  in  cultivation. 
Relatively  large  spring  nearby. 

Surface  Indications:  Scattered  lithic  tools  and  debris  (Fig.  7i); 
historic  house  ruins;  historic  sherds  (3  blue  featheredge). 
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Interpretation:  Site  possibly  occupied  in  Archaic  times. 
Historic  occupation  likely  dates  back  to  mid- 19th  century. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  Site  should  be  included  as  a  key  element  in  the  his¬ 
toric  site  study  recommended  in  this  report. 


41  DN  40  (41-18C4-9) 

Location:  Hill  of  Woodbine  formation  overlooking  Running 
Branch  Creek. 

Elevation:  560*. 

Description:  Large,  open,  sandy  field  derived  from  Wood¬ 
bine  formation.  Fast-flowing,  freshwater  spring  erupts  from  the 
sandstone  in  the  lower  elevations  of  the  site.  Site  formerly  in  culti¬ 
vation,  badly  eroded  in  some  areas. 

Surface  Indications:  Abundance  of  lithic  material,  including 
points  (Fig.  7h):  flakes;  scrapers  (Fig.  71);  choppers ;  also  some  his¬ 
toric  debris. 

,,  Interpretation:  The  site  has  obviously  been  occupied  by  groups 
as  early  as  the  Archaic.  Harris  points  out  that  the  material  he  has 
collected  here  is  distinctively  different  from  Henrietta  Focus  sites 
and  seems  to  have  a  strong  resemblance  to  artifacts  commonly  found  in 
Central  Texas. 

Reported  by:  Harris  (this  report). 

Remarks:  This  site  should  be  examined  extensively  to 
determine  if  there  are  undisturbed  strata.  Sampling  procedures 
should  include  particular  attention  to  lithic  debris. 


41  DN  41 


Location:  Sandy,  sloping  western  bank  of  Little  Elm  Creek. 
Elevation:  520-530'. 


G-28 


42 


Description:  Large,  open  peanut  field.  Cultural  material 
scattered  over  several  acres.  Depth  of  sand  and  occupational 
material  undetermined. 

Surface  Indications:  Midden  soil;  lithic  tools  and  debris; 
mano;  historic  material. 

Interpretation:  Not  enough  material  recovered  or  observed  to 
justify  interpretation. 

Reported  by:  Richland  .A rchoe logical  Society. 

Remarks:  Site  similar  in  some  respects  to  41  DN  11.  Should 
be  tested  to  determine  extent  of  occupational  material. 


41  DN  42 


Location:  Low  terrace  forming  part  of  north  bank  of  Hickory 
Creek,  just  east  of  small,  spring-fed  tributary. 

Elevation:  535'. 

Description:  Portion  of  site  formerly  cultivated,  now  over¬ 
grown  with  dense  grass  cover.  Other  parts  of  site  eroded,  disturbed 
by  historic  construction.  Depth  of  sand  not  determined. 

Surface  Indications:  Very  scarce  scatter  of  lithic  debris; 
recent  historic  material  and  ruins. 

Interpretation:  None  possible,  but  seems  likely  to  be  a  buried 

site. 


Reported  by:  Richland  Archeological  Society. 

Remarks;  This  may  represent  a  sheer  flight  of  fantasy,  but 
the  site  should  be  tested,  primarily  on  the  basis  of  its  excellent  and 
likely  location. 


41  DN  43 


Location:  Sloping  bank  of  small  tributary  of  Cooper  Creek. 
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Elevation:  530'. 

Description:  This  site  lies  partly  in  the  floodplain  of  a  small 
creek  directly  across  from  a  high  bank  cut  into  the  Woodbine  formation. 
A  fast-flowing,  freshwater  spring  lies  not  more  than  500*  upstream. 
Lithic  material  is  scattered  over  about  a  quarter  acre.  The  site  has 
been  disturbed  by  bulldozer  and  plow,  although  at  present  not  in  cultiva¬ 
tion. 


Surface  Indications:  Flakes;  chips;  burned  rock. 

Interpretation:  Not  enough  data. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  May  be  buried  occupation  here,  simple  test  is 
recommended. 


41  DN  44 


Location:  High,  ter  race /Woodbine  uplands  west  of  lake. 
Elevation:  570'. 

.  *  Description:  Very  badly  eroded.  Artifacts  apparently  have 
been  "let  down"  from  no-longer-present  higher  strata.  Large  por¬ 
tions  of  the  site  are  presently  covered  by  modern  junk  and  trash. 
Portions  of  site  in  previously  cultivated  field.  Site  bisected  by 
fences,  covers  about  eight  acres. 

Surface  Indications:  Historic  junk;  flint  chips  and  tools; 
ferruginous  sandstone  tools  (Fig.  4a). 

Interpretation:  Likely  the  site  of  Archaic  occupations. 
Carrollton  Ax  found  here  (Fig.  4b). 

Reported  by:  Richland  Archeological  Society. 

Remarks:  None. 
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4 1  DN  45 

Location:  High  terrace  south,  southwest  of  41  DN  38. 

Elevation:  5001. 

Description:  Historic  farmsite. 

Reported  by:  Richland  Archeological  Society. 

Remarks:  Should  be  included  as  a  key  element  in  the  recom¬ 
mended  historic  site  preservation  and  restoration. 


41  DN  46  (41-17D3-1) 

Location:  Western  floodplain  of  Elm  Fork,  well  upstream  from 
the  reservoir  area. 

•  Elevation:  560'. 

Description:  Cultural  material  reported  eroding  from  the 
surface  in  an  area  of  approximately  three  acres.  Site  not  visited  in 
current  study. 

*  Surface  Indications:  sherds  and  bones  (human). 

Interpretation:  Stephenson  felt  this  to  be  the  site  of  a  late 
prehistoric  "pottery  village"  and  burial  ground. 

Reported  by:  Stephenson  1948. 

Remarks:  Although  this  site  lies  far  above  the  area  of  the 
present  study  and  will  not  be  directly  affected  by  the  proposed  increase 
in  the  elevation  of  the  conservation  pool,  it  clearly  will  be  affected  by 
the  overall  effect  of  Corps  projects.  The  site  should  be  re-located 
and  tested. 


41  DN  47  (41-17D6-2) 

Location:  Site  presently  submerged,  it  is  located  east  of  the 
Elm  Fork  just  north  of  a  major  tributary. 
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Elevation:  510*  (estimated). 

Description:  "Open  occupational  area.  " 

Surface  Indications:  Lithic  tools;  debris. 

Interpretation:  Stephenson  reports  1  Gary;  1  Ellis;  1  arrow- 
point  fragment;  1  large  drill;  and  3  pieces  of  hematite. 

Reported  by:  Stephenson  1948. 

Remarks:  None. 

41  DN  48  (41-17D6-5) 

Location:  Uplands  between  Elm  Fork  and  Little  Elm  Creek. 
Elevation:  640'. 

Description:  About  one  acre  of  a  low-lying  ridge  in  the  uplands. 
Portions  of  the  site  have  been  disturbed  by  cultivation  and  erosion, 
other  portions  appear  relatively  undisturbed  and  timber  covered. 

Surface  Indications:  Lithic  tools  and  debris. 

a 

Interpretation:  Harris  knows  this  site  well,  and  considers 
it  to  be  a  small  Archaic  site. 

Reported  by:  Stephenson  (1948). 

Remarks:  Materials  from  this  site  should  be  included  in  the 
recommended  study  of  private  collections. 

41  DN  49  (4 1-17D9-1;  Frank  Site) 

Location:  Western  terrace  of  Elm  Fork. 

Elevation:  510*  (estimated). 

Description:  This  site  is  periodically  'inundated,  as  it  was 
when  visited  in  the  course  of  the  present  work  and  as  it  was  when 
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visited  by  Stephenson  in  1948.  It  lies  on  a  low,  sandy  ridge  in  the  T-l 
terrace  some  three-quarters  of  a  mile  west  of  the  old  Elm  Fork  channel. 

Surface  Indications:  Midden  soil;  points  (including  some  made 
of  obsidian  (Fig.  6);  four-edged,  alternately  beveled  bifaces  (Fig. 

6g);  drills  (Fig.  6h);  scrapers  (Fig.  6f,  i);  grooved  pieces  of  sand¬ 
stone;  perforated,  polished  stone;  sherds,  decorated  and  plain. 

Interpretation:  Harris  considers  this  to  be  one  of  the  most 
important  Henrietta  Focus  sites  presently  known  in  the  area.  Sherds 
from  East  Texas  (Allen  and  Titus  Foci)  have  been  identified  here, 
although  the  majority  of  sherds  are  Nocona  Plain,  the  type  characteris¬ 
tic  of  the  Henrietta  Focus. 

Reported  by:  Stephenson  (1948). 

Remarks:  Although  Stephenson  considered  the  site  to  be 
"destroyed"  in  1948,  much  material  has  been  collected  from  the  site 
since  then.  There  can  be  no  doubt  that  the  site  is  severely  damaged 
by  periodic  inundation,  but  it  is  for  this  very  reason  that  it  should  be 
extensively  and  systematically  investigated  as  soon  as  possible.  In 
addition  a  thorough  analysis  and  description  of  private  collections 
from  this  site  should  be  performed. 


41  DN*50  (41-17D9-Z) 

Location:  On  a  western  Elm  Fork  terrace,  northeast  of  the 
village  of  Lake  Dallas. 

Elevation:  515'  (estimated). 

Description:  Site  is  about  one  acre  of  a  low  sandy  ridge  lying 
on  the  terrace.  When  first  reported,  it  was  covered  with  timber. 

Site  has  since  been  destroyed  by  lakeshore  development. 

Surface  Indications:  Scraper;  flakes;  chips. 

Interpretation:  According  to  Harris,  this  was  a  small  Archaic 

site. 


Reported  by:  Stephenson  (1949). 


Remarks:  None. 
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41  DN  51  (41-17D9-3) 

Location:  On  the  western  terrace,  about  one  mile  northeast 
of  41  DN  50. 

Elevation:  510'. 

Description:  Presently  inundated. 

Surface  Indications:  Points;  scrapers;  midden  soil;  sherds. 

Interpretation:  Based  on  material  collected  here  by  Harris 
and  others,  it  seems  clear  that  this  site  (as  well  as  the  one  described 
just  above)  represents  an  early  Henrietta  Focus  occupation. 

Reported  by:  Stephenson  (1948);  Harris. 

Remarks:  This  is  another  of  those  sites  that  have  been  inten¬ 
sively  collected  for  years.  These  collections  should  be  analyzed  and 
described. 


41  DN  52  (41-17D9-4) 

Location:  On  a  western  terrace,  about  one-half  mile  south 
of  41  f> N  51. 

Elevation:  510'  (estimated). 

Description:  Very  similar  to  41  DN  51  and  52.  Also  pre¬ 
sently  inundated. 

Surface  Indications:  Points;  scrapers;  four-edged,  alternately 
beveled  knives. 

Interpretation:  Harris  indicates  his  belief  that  this  site  is 
representative  of  a  Henrietta  Focus  occupation. 

Reported  by:  Stephenson  (1948);  Harris. 

Remarks:  Collections  from  this  site  should  be  analyzed  and 
described. 
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41  DN  53  (41-17D9-5) 

Location:  Uplands,  one  quarter  mile  south  of  Hickory  Creek. 

Elevation:  510*  (estimated). 

Description:  Site  was  not  visited  in  course  of  present  work, 
may  presently  be  inundated.  Stephenson  reported  the  site  to  be  an 
open  occupational  area,  heavily  timbered. 

Surface  Indications:  None  described. 

Interpretation:  Stephenson  considered  this  site  to  represent  a~ 
typical  small  campsite  .  .  .  probably  one  of  the  series  of  small, 
temporary,  late  pottery  sites. 

Reported  by:  Stephenson  (1949). 

Remarks:  None. 


41  PN  54  (41-17D9-7;  Ball  Cemetery) 

Location:  Edge  of  uplands  about  three-fourths  mile  south  of 

Hickory  Creek. 

* 

Elevation:  560'. 

Description:  Woodbine  sandstone  outcroppings  throughout  a 
high,  sandy  ridge. 

Surface  Indications:  Historic  cemetery. 

Interpretation:  Stephenson  reports  site  as  location  of  possible 
prehistoric  burial  ground. 

Reported  by:  Stephenson  (1948). 

Remarks:  None. 


41  DN  55  (41-D9-8) 

Location:  Northern  terrace  of  Hickory  Creek. 
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Elevation:  510'  (estimated). 

Description:  Site  presently  submerged.  It  is  part  of  a 
formerly  open  field  on  a  narrow  terrace  remnant  lying  between 
Hickory  Creek  and  the  uplands. 

Surface  Indications:  Points;  large  bifaces. 

Interpretation:  Small,  non-pottery  (Archaic?)  site  from 
which  a  "very  large  Gary  Stemmed  point  made  of  ferruginous  sand¬ 
stone"  and  "a  base  fragment  of  a  Plainview  point"  was  recovered. 

Reported  by:  Stephenson  (1948). 

Remarks:  None. 


41  DN  56  (41-17D9-9) 

Location:  Uplands,  one  mile  north  of  Hickory  Creek. 

Elevation:  540'. 

Description:  Part  of  a  large,  open  upland  pasture  above  and 
surrounding  several  springs  at  the  head  of  a  short,  deep  canyon  tri¬ 
butary*  of  Hickory  Creek.  Shallow,  sandy  soil.  Not  located  by  present 
survey. 

Surface  Indications :  Points? 

Interpretation:  None  justified. 

Reported  by;  Stephenson  (1948). 

Remarks:  Apparently,  Stephenson  found  nothing  at  this  site, 
and  reported  it  on  the  basis  of  statements  made  by  local  informants. 


41  DN  57  (41-18C4-2;  Old  Irish  Site;  Hackberry  Site) 

Location:  Eastern  terrace  of  Little  Elm  Creek. 
Elevation:  510*  (estimated). 
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Description:  Site  presently  inundated,  but  is  periodically 
exposed  when  lake  level  drops.  It  consists  of  about  an  acre  of  a  larger, 
formerly  cultivated  field  of  shallow,  sandy  soil,  forming  a  slight 
ridge  above  the  floodplain. 

Surface  Indications:  Midden  soil;  scrapers;  triangular, 
alternately  beveled  bifaces ;  bison  scapulae;  mussel  shell;  points; 
sherds. 

Interpretation:  Excavation  at  this  site  has  produced  over 
1031  tools,  including  240  Gary  points;  36  Scallorn  points;  16  Harrell 
points;  92  Yarbrough  points;  54  Edgewood  points;  and  54  Ellis  points. 

In  addition,  bison  scapula  "hoes";  5  "cooking"  pits;  and  4  'trash" 
pits  have  been  reported.  This  site  likely  represents  a  number  of 
occupations  from  the  Archaic  until  proto-historic  times. 

Reported  by:  Stephenson  (1948);  Barber  (1969). 

Remarks:4  This  site  affords  a  classic  example  of  the 
tenubus  nature  of  archeological  field  surveys.  When  Stephenson 
visited  the  site  in  1948,  he  observed  nothing  on  the  surface,  and  sub¬ 
sequently  dismissed  the  site  as  not  meriting  further  investigation. 

Since  then,  erosion  of  the  site  (caused  in  large  part  by  periodic  inun¬ 
dation)  has  revealed  the  site  as  perhaps  one  of  the  most  significant 
yet  reported  in  the  area.  Further  investigation  should  be  conducted 
at  the  site  when  the  lake  level  permits,  and  private  collections  from  the 
site  should  be  carefully  analyzed  and  described. 

41  DN  58  (41-18C4-4;  Rocky  Point  Site) 

Location:  Tip  of  high  terrace  remnant  overlooking  eastern 
floodplain  of  Elm  Fork. 

Elevation:  500'  (estimated). 

Description:  Site  is  presently  inundated  but  is  exposed  period¬ 
ically.  It  has  been  described  as  an  open  occupational  site  of  some 
two  or  three  acres. 

Surface  Indications :  Points;  sherds;  drills. 

Interpretation:  Harris  considers  this  site  to  represent  the 
location  of  a  typical  Henrietta  Focus  occupation. 
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Remarks:  Material  previously  collected  from  the  site  should 
be  included  in  the  analysis  and  description  of  artifacts  from  the  area. 

I 

41  DN  59  (41-18C7-5) 

Location:  Upland  slope  leading  to  eastern  bottomlands  of 
Little  Elm  Creek. 

Elevation:  510*  (estimated). 

Description:  Site  presently  submerged.  Soil  conditions  pre¬ 
viously  described  as  shallow,  silty  clay  in  a  cultivated  field. 

Surface  Indications:  Grooved  sandstone  blocks;  celt;  points; 
scrapers;  sherds;  four-edged,  alternately  beveled  bifaces. 

Interpretation:  Harris  considers  the  site  to  be  Henrietta 

Focus. 

Reported  by:  Stephenson  (1948). 

I 

Remarks:  Material  collected  from  this  site  should  be  described 
and  analyzed. 

♦ 

41  DN  60  (41-18C7-6) 

Location:  Edge  of  western  river  terrace,  one -quarter  mile 
south  of  41  DN  5. 

Elevation:  480'  (estimated). 

Description:  Site  composes  about  two  acres  of  a  shallow, 
brown  loam  and  sand  deposit.  Badly  eroded. 

Surface  Indications:  Midden  soil;  flakes;  points;  scrapers. 

Interpretation:  Material  similar  to  that  from  41  DN  5,  and, 
therefore,  likely  to  be  Henrietta  Focus  in  type. 

t 

Reported  by:  Stephenson  (1948). 

Remarks;  Material  from  site  should  be  analyzed  and  described. 


